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STATE OF CALIFORNIA
CHAPTE~ 2094, Statutes of 1963 THE RESOURCES AGENCY

An act to provide for a study of the Sacramento-San Joaquin Delta, ~ EDMUND G. BROWN, Governor
and making an appropriation therefor. HUGO FISHER, Administrator, The Resources Agency

The people of the State of California do enact a~ follows:
This report was prepared under the direction

Section i. The Administrator of the Resources. Agency, of the
in collaboration with the State Office of Planning, Resources Agency Administrator
shall undertake a study for purposes of developing a
comprehensive ms:ster recreation plan for the Sacramento- Assistance with various phases of this investigation was
San Joaquin Delta and along the Sacramento River. given by the Resources Agency interdepartmental
Attention shall be given to solving the levee vegetation Committee for Delta Recreation Plannin~ consisting
problem as it affects flood control, aesthetic beauty of
and wildlife populations. Consideration shall be given
to delinesting areas within the Sacramento-San Joaquin Parent Committee
Delta and along the Sacramento River which offer sub-
stantial opportunity for coordinated recreational DeWitt Nelson, Chairman

Director, Dept. of Conservation

planningbetween federal, state, and local planning,

i

Harold W. Walt
Deputy Director, Dept. of

Finance
flood control, w~ter development and conservation
groups. In addition, consideration shall be given to Fred L. Jones

Director, Dept. of Parks and
Recreation

methods of implementing the master recr4ation plan, with
specisl consideration bein~ given to recreational use Colonel Albert E. McCollam

General Manager, State
Reclamation Board

zoning, land acquisition, construction of recreational
facilities, including roads and bridges, and protection Walter T~. Shannon

Director, Dept. of Fish and Game

or planning of vegetation on levees and waterside berms. ’.. William E. Warne
Director, Dept. of Water Resources

Said study shall include an estimate of the cost involved ~i~ Rsymond J.~ Nesbit
Executive officer, Wildlife

in the implementation of sa,id master recreation plan
together with a determination of alternative methods of John Erreca

Director, Department of Public
Works

financing and a basis for allocating’federal, state, and
local .responsibility. Particular attention shall be Colonel Robert E. Mathe U.S. Army Corps of Engineers.

(ex-officio)
given to determining an equitable sharing formula for
construction as well as operation and maintenance costs Robert G. pafford, Jr. U.S. Bureau of Reclamation

of the Sacramento River Bank Protection Project among "
stat~and ibcal agencies based on the benefits and detri- ,i~ Frank E~-~ylvester U.S. Bureau of outdoor Recreation

ments sllocable to both on behalf of flood control and
(ex-officio)

recreation beneficiaries or based upon any other equitable William A. Toomey The Resources Agency

apportionment. The Administrator of the Resources Agency Executive officer
shall submit ~he results of such study to the Legislature Hugo Fisher~ Advisor

Administrator of Resources

by the first Monday of February, 1966. Staff Committee

Section ~. The sum of forty thousand dollars ($40,000) The Resources Agency
is hereby appropriated from the General Fund to the

william A. To~mey, Chatrnmn

Administrator of the Resources Agency for expenditure in Sven Anderson Div..of Soll Conservation

carrying out the study which is provided for in Section I ~.,i Larry Davis
Department of Water Resources

’~’ William Gri£~fith
Department of Fish and Game

of this act. Elvin Curtis
Div. of Small Craft Harbors
Div. of Beache~s and Parks

:i~i~i Ed’Dwyer Beaches and Parks
Edward Kress Div. of Recreation

: Everet Gale
~.li Howard sullivan State Reclamation Board
,~ State office of Planning(Introduced as Senate Bill 1630. Authored by Senators ~.¢.~i Alex Bigler Wildlife Co’nservation Board

Rodda, Short and Gibson) Chester M. Hart
Donald van Riper Division of Highways
Robert Fo Angle U.S. Bureau of Outdoor Recreation
Bill Manderscheid U.S. Bureau of Reclamation
George Weddell U.S. Army Corps of Engineers
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FOREWORD
SUMMARY OF RECOMMENDATIONS O,

The master plan presented in this report is

the result of a jo.int effort by many agencies and

individuals representing many different, but related, Considering the magnitude of the present and

disciplines. As planning progressed and discussions were projected future recreational use of the Delta, the in-

held, many new concepts were put forth and. several of valuable importance of its fishing, wildlife, scenic and

these concepts became the moving force for present on- open-space resources and the inevitable demands which will

going programs, occur from commercialization, urbanization and all other

The Delta Meadows State Park, formulated as demands of California’s expanding economy, it is imperative

a part of this study, is now authorized and will soon~ that this master plan be adopted in concept by all compo-

become a physical reality. O~d River islands Project nents of government as well as commercial snd private interests.

also recommended in this report for inclusion in the Further, it is vital to t’he Delta’s~out~oor recreation poten-

State Park System was approved by the Park Commission tial that all elements of thi.s plan should be considered inte-

a~nd is included in the current State Budget before the grsl features of the total plan, just as the areas to be :~O

Legislature. Plansare currently being formulated joint- protected and enhanced by each element have been considered

ly by the U.s. Army Corps of Engineers and the state to be integral parts of the Delta in its entirety.

Resources Agency whereby levee beautification will be " Perpetuatin~ this recreation master plan is of

incorporated into segments of current levee reconstruction prime importance. Too often, plans of this n~ture are

projects~ This latter endeavor is being made on an ex- forgotten after initial presentation an~ programs continue on

perimental basis but a definite start has been made ii unilaterally or are completely shelved. California can ill

using concepts developed in this study, afford, this happeninq to such a significant resource. When

A summary brochure to this preliminary edi£ion " the resource is gone, it is gone. It will not come back of

is being prepared and will be available for wide distri-° its own accord.

bution shortly. Detailed technical documents covering

aspects relating to levee construction and maintenance,

fish and wildlife and State Park and Recreation Areas will xi

also be made available to those interested.

ix



The State must continue to assist federal and

local public and private entities by helping to coordinate

the necessary planning for preseTvation of the Delta’s and Recreation receive authority and funds to develop a plan

natural beauty and its open spaceS. State Government must for a Sacramento River Parkway and a Cosumnes RiQer Parkway

also implement the recommended state action programs,
under the provisions set forth in the California Parkway Act

It is recommended that the Legislature direct the                       (Chapter 16~6, Statutes of 1965).

ResoUrces Agency Administrator (by concurrent resolution)                                     The California Par~:way Act should be amended to pro-

¯ to coordinste the implementation of this master plan. vide for an aauatic parkway system or s new act a~opted by the

¯ implementation will include continual exchange of informa- Legislature which would permit establishment of an ~uatic

tion andideas, necessary acquisition and development and, Parkway System and following such authorization the Department

most importantly, updating the master plan as the public’s of Parks and Recreation should be given the a~thority and ~unds

needs require. The Resources Agency A’dministrator should to develop plans i for a~uatic parkways alon~ the qan ~oaquin,

be requi~ed to review1 with all affe’cte State, federal and Mokelumne ~nd Old Rivers.

local entities, the adequacy and status of programs and :
The Department of Parks and necreation should commence

" " the above programs as soon as ~uthorization can be ’~ranted andpolicies in terms o£ sound and practical resources manage- ~

ment. This review should occur at’least t~ice yearly. The - develop a staged plan in collaborstion with othe~ appropriate

Resources Agency Administrator should repoft’t° the governor
~

~tste, federa~ and locsl agencies.

and the Legislature every two years on the current status

of theDe~ta s recreational development and include with
Waterway Use Plan

the reeort any recommendation for neW }egislation andZor’
The broad conce~ts of water use classifications

~olicies.. The first report should be submitted in 1968.

presented here should be formally recognized and adopted by the

The m~jor recommendations of this master plan
State of Californis, the Federal Government and the Delta

counties. ~ Several methods of im.plementation are readily aviai]-

a~e summarized as follows. able throu~h exercise of present suthorities at all levels !of

Auto and Aauatic Pa~kwa s government.

It is recommended that the Department of Parks̄ It is important that future recreational development.

in the Delta take cognizance of the need for orderly waterway use.

xii



Future action programs by governmental organizations can
Vegetstion should be re-established on all flood

offer major impetUs to a waterway use plan by simply
control project levees at the time of construction or rehabili-

tation.
following it.

Local government can assist by adopting                                             Maintenance of all State-owned levees in the Delta

comparable zoning ordinances on lands adjacent to the                                  should be performed by a single agency of the State and new
methods of maintenance should be adopted as described in this

waterways.
The State ~eclamation Board and the U.S.                               report.

Army corps of Engineers should be enabled to exercise more
The State agency to perform the levee maintenance in

discretion in granting levee and navigational encroachment
the Delta should be the State ~(eclamation Board.

permits as appropriate to their reqdlatory powers.

The State Department of parks and ~ec~ea-
Water Resources and Relsted Development

in The State Department of Water ~esources and the

tion should designate the use of the De]ta’s vaterways U.S. Bureau of Reclamation should appoint a Peripheral Canal
recommended here

accordsnce with the bro~d classifications

by providin] adequste channel markings. This can best be

recreation advisory group to assist in carrying out advanced

planning programs and to assist in developing desi’~n concepts.

carried out through the Division of ~mall Craft Harbors in

collaboratio~ with other affecte~ State and federal agen-

This group should include representatives from federal, ~tate

cies and with local p]annin4 and law enfo;cement official~,
and local governmental organizations having interests in

recreation and fish and wildlife. Peripheral Cana! recreation

~ion and .Maintenance facilities should be planned for and provided in such a manner

It should be the policy of the Stnte of as to be consistent with this master plan.

Operation and maintenance of the Peripheral Canalcalifornia that all flood control project levees and berm£

of the SacramentO-San joa~uin Rivers Delta ~ich are built
should be the responsibi) ity of the State of California.

The Clifton Court Forebay, to be constructed as awholly or in part with State funds and where ~e state is

required to furnish l~nds or rights of way that such lands State facility, offers opportunities for enhancing the recreational

be accuired by the State in fee.
potential of the southern Pelt% and advanced planning programs

for recreation at this forebah" should be continued jointly by the

) State Department of Parks and Recreation and Water Resources

xiv
~

according to the provisions of the Davis-Do,wig Act.
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Preservation of Non-Leveed Channel Islands

Delta State Parks or Recreation Area~ o,
In addition to the Delta MeadOws Project, it is

Nearly all of the No~-Leveed Channel Islands

recommended that the CosumneS River Project, the additions

of the Delta should be secured in public ownership imme-

to Frank’s Tract State Recreation Area, and the Old River

diately. These lands, comprising 13,000 acres, are

Island Project, as described in this report, be incorporated

invaluable to the Delta’s scenic, wildlife and recreational

into the State park System.The areas recommended above should be acquired forth-                                         An action program should be undertaken immediately

by the Department of Parks and Recreation and the Depart-

with by the Department of parks and Recreation and the detailed

planning and construction of minimum developments should proceed

ment of Fish and G~me, in collaboration with the Division

as rapidly as possible. Acquisition, detailed planning and

of State Lands, pursuant to the plan presented in this

minimum developments should be funded by the State Beach, Park,

report. This program should delineate those lands

having first priority for acquisition and preservation

Kecreational and Historical Facilities Bond Act of 1964 or by or development during a first five-year program. All

special appropriations of the state Legislature- remaining lands not acquired during the first five years

~e ~esourceS DevelO ment     should be secured no later than ten years from the date

public ownership is recommended for those areas                                  of this report.                                                            ~"

designated in this report as wildlife Preservation and                                                    It is recommended that Land and Water Conserva-tion Fund and Title VII Open Space Grants be utilized

Management Areas.
The state Department of Fish and Game should imme-

for this purpose as well as funds administered by the

diately commence an action program for purposes of implementing                          Wildlife Conservation Board.

the applicable features of the plan presented in this report.

Applications for federal funds available through the Land and

water Conservation Fund and the Title VII open Space Grants

should be prepared and submitted and the department should

detail and implement procedures that will be required for the

development and management of these areas,
xvii
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C~APTER I. INTRODUCTION

the need for the out-of-doorS increases, the conflicts

Approximately 700 miles of meandering inland between recreational use and the Delta’s other activities are

~terways constitute a vast region of Central California bound to multiply in the absence of long-range coordinated

known as the Sacramento-San Joaquin Rivers Delta. Within plsnning- A prime example are the problems relating to the

this area of 7B8,000 acres are innumerable governmental

removal of levee vegetation, long deemed neceSSary for

Loss of this vegetation,

entities including portions of seven California counties adequate flood control purposes.

and many communities of varying sizes. The Sacramento- however, destroys unique natural beauty and wildlife habitat"

San Joaquin Delta, as defined in Section 12220 of the Water Another example is the eminent construction of water trans-

Code is shown on Plate I, entitled "Area of Investigation".

.~

fer facilities in the delta which may result in major changes

Highly advanced economic development has occurred in the Delta’s environment-

throughout the Delta region in four primary categories,
NumerOus federal, state and local agencies are

these being agriculture, heavy industry, commercial navi- presently involved in many inter-related Delta studies.

gation and recreation. The Delta region also has a great Nearly every component of the Resources AgenCy, as an

wealth of natural resources including scenic beauty, w~ter, example, has functions underWay ~hich concern the Delta.

natural gas, highly-productive organic soils and a unique Their functions include investigation, regulatory and con-

and highly valued representation of fish and wildlife resources,

struction activities- Nearly all of these activities

program coordi~

The present recreational use of the Delta amounts i~~. directly or indirectly affect recreation-

to approximately three million recreation days annually and
i.. natiOn requires a major effort by all in an attempt to

is occurring in spite of almost total absence of public dovetail activities and prevent duplication.

recreation facilities. This use is principally water orien-
~    The need for state leadership in the preparation

tared and includes fishing, cruising, water skiing and hunting, of a comprehensive Delta master recreation plan is apparent

Future recreation demand for the Delta, based on predicted when the importance and extent of the area and the number

trends in population, leisure time and mobility, is estimated of governmental units involved is considered- The urgenCy

to be approximately 195 million visitor-days annually by the of this need is demonstrated by the present and predicted

year 2020. This is a predicted increase of 6,500 percent~ demands for recreation-

Numerous problems affecting the conservation and

utilization of the Delta’s unique resources now exist and as

-1-                                                                                                                          - 2 -



During the year 1961, public controversy OVer                                             Department of Conservationlevee maintenance practices made those in State Government                                          Department of Parks and Recreation

Department of Water Resources
aware of the conflicting problems associated with Delta

Department Of Fish and Game
The State Reclamation Boardrecreation. Recognizing these problems, the Legislature                                             The Wildlife Conservation Board

Department of Financeenacted Chapter 324, Statutes of 1961, (AB 139), authorizing                                        Division of Highways

U. S. Bureau of Reclamation (ex-officio)
the Sacramento River and Delta Recreation Study. One of                                             U.S. Army Corps of Engineers (ex-officio)

U. S. Bureau of Outdoor Recreation (ex-officio)the major recon%mendations resulting from that study was that

Each contributed to the study in those areas appropriate tothe ReSOUrces Agency give consideration to developing a

departmental responsibilities. Participation was providedmaster recreation plan for the Delta. The Legislature,

! by these organizations on a parent and staff committee.during the 1963 Session, adopted Chapter 2094, Statutes of

1963 (SB 1630) authorizing the Resources Agency Administrator            ~             Local government and interested citizenry were called upon

for assistance to insure that local planning and the needs ofto prepare a comprehensive Delta master recreation plan.

organizations concerned with promoting conservation, recre-
Conduct of the Stud ~i

I ation and fish and wildlife enhancement were recognized.

The Administrator of the Resources Agency was

!I
Aspects of this master plan relating to levee

construction and maintenance were developed and prepared byresponsible for the conduct of the study. This responsi-

4 the consulting engineering firm of Bradberry Associates,bility included overall Coordination, resolution of planning

~ Incorporated of Los Altos, California.conflicts, adoption of the final master plan, and presentation

of the plan to the Legislature. Assistance was provided by

Objective of the Master Planan interdepartmental committee appointed by the Administrator

Simply stated, the purpose of this master recre-of the Resources Agency which was organized as follows:

ation plan will be to serve as a comprehensive guide for

preserving and developing the Delta’s scenic, wildlife and

recreational resources. Consideration was given to all areas

exhibiting opportunity for coordinated recreational planning

between federal, state and local planning, flood control,

- 3 - water development and conservation groups. The completed

master plan includes considerations necessary for recreational

zoning; land use and acc~!isition; design, layout and



construction of recreational facilities; improvement of                                                   CHAPTER II. THE SACRAMENTO-

recreational access; enhancement of aesthetic beauty; and                                                       SAN JOAQUIN DELTA

enhancement of fish and wildlife values. The master plan

also includes recommendations for action programs.to imple-                                         The waterways, open space, and natural wilderness

ment the plan, cost estimates for these programs, and                                    of the Sacramento-San Joaquin Delta provide one of the most

delineates the basis by which financing can be allocated                              important recreation areas in California. Combined with the

between the various federal, state and local responsibilities,                        great rivers of the Sacramento-San Joaquin Valley and San

Finally, the formulation of this master plan included                                   Francisco Bay, the Delta creates an inland aquatic complex

that rivals any other anywhere.considerations for the relationship of Delta recreation to

the overall recreation potential of California and,                                                           Geography and Topoqraphy

conse~uentiy, is consistent with the State Water Plan, the

California Fish and Wildlife Plan, the State Park System,                                            The Delta is located just east of the eastern

the State Development Plan, the California Public Outdoor                              extremities of the San Francisco Bay system. The waters of

Recreation Plan, the California Boating Plan and all                                   the Delta have formed a network of channels totaling nearly

proposed and adopted Delta County Plans.                                                    700 miles in length. The Delta waters and lands occupy

nearly 1~150 square miles in Sacramento, San Joaquin, Contra              ~"

Costa, Solano and Yolo Counties.

The meets and bounds of the Delta are defined in

Section 12220 of the California Water Code. It is generally

described as the lowlands around the confluence of the

Sacramento and San Joaquin River systems which lie between                |

elevations of 5 feet above and 20 feet below sea level. A

few sandy and silty mounds of natural origin over 5 feet

elevation exist in the basin at several locations. "spoil"

from dredging operations in channels down through the years

has also built up some areas considerably higher in elevation

than the average level of the lowlands.



~ne soils within each category have common
Ge°l-9~9--q~

characteristics and bear close relationships to one another,

even though they differ significantly from other soils inGeologically, the Delta is associated with the

California.development of the present San Francisco Bay, San pablo and

Most organic soils are derived from the water-
suisun Bays. The formation of the region is very recent

saturated layer of rule-reed peat. The accumulation of plant
compared to a total earth history of rock formation of over

12 million years ago. The Bay area land formations date back
remains covers approximately 415,000 acres from the junction

of the Sacramento and San Joaquin Rivers, northward, eastward,
to the pliocene period of the Cenazaic which is the present

and southward. The underlying material is a light gray
geological era. The present bay probably took shape within

the last one-half million yeers,
mineral sediment. The peat rsnges in depth from 2 feet along

The existing land forms of the Delta were created the eastern margin to about 40 feet at the western tip and

during very recent geological times by the Sacramento and
averages about 18 feet.

The mineral soils are developed over transported
San joaquin Rivers. As the rivers flowed down from the

materials of mixed mineralogical composition. These havemountains surrounding the great central valley to meet the

developed profiles of moderately definite pedacallic tendency.Pacific ocean at San Francisco Bay, they deposited alluvium
Their color ranges from brown to dark gray. With a few

as they met the tides of the Pacific Ocean. The soils are
exceptions, they occupy flat basin-like areas on the lower

composed of sand, silt and loamy clay alluvium, peat and

slopes of the surrounding valley plain. They are subject toorganic sedimentS; the result of centuries of natural soil
poor drainage and concentration of salts. These bodies can

deposition and decomposition of marshland vegetation.
best be described as the transitiona! zone between the wel!-

drained mineral soils of the upper valley and the water-

The Delta area constitutes one of the more distinct
!ogged organic soils of the island country along the lower

physiographic and soil patterns of courses of the Sacramento and San Joaquin Rivers.complex
elements in the agronomic

California. Its peculiar pedologic, physiographic,

and other featUreS make it definitely unique- The soils of

the Delta can be placed into two general categories: organic

and mineral.



Climate
Mission San Jose described the area as being "like a park

Generally, the Sacramento-San Joaquin Delta area because of the Verdure and-~]UXUr~ance of its groves of trees’.

has hot rainless summers and cool moist winters. It is HUge Valley Oaks provided the basic acorn meal required

referred to as a Mediterranean type of climate. Cool ocean food by the natives, vast thickets of blackberries provided as

breezes entering the Delta area through the Carquinez his dessert ....

Strait, very strong at times in the western portion, temper
Consequently, the area was frequented by

the extreme heat conditions which occur in other parts of the                              people and later by w~ite hun+ers -rappers these

Central-Valley. Prevailing winds over most of the Delta obtaining food and furs. EVidence- andof thet latter.isbent reflectedUp°n

are from a westerly direction. The mean temperature is by the name French Camp SOme 4 miles south of Stockton where

approximately 60°F with 45°F to 50°F from December to March French trappera rendezvoused around 1832. This was the

and about 75 F plus from June to September. terminus of the Oregon Trail used by_ these =p~ra-pers

The annual rainfall over the Delta varies from 1832 to 1845. from

"about 18 inches in the eastern and central parts to about 12
In the fall of 1847,__ ~,~±~ar’es M. Webber Stopped

inches in the southern part. More than. 50 percent of the French Camp while on his way into ~ ~ir~a~--ornia at
percipitation falls during the winter. Ocean and local fogs Bidwell,-Bartleson party; Much impressed, he returnedWith the With

.~"coupled with the extensive areas of open water produce a William Guinac in 1844 to the Rancho del u -ampo

de Losfairly high atmospheric humidity over the area even during Francesca grant and Started the colonization of the San

the summer months. More specific information relative to ~oaquin Valley. Later, he was to lay out the to%nor

expected monthly temperature and percipitation amounts can Stockton which became the hub of miners, supplies for the

be obtained from the United States Weather Bureau which Southern Mines during the gold rush. By 1-850, 28 steamboats

maintains stations around the perimeter of the Delta. and a host of sailing_ Vessels Were i -nvolve~

the rivers.. Soon channel clogging by alluvial in deposits trade on
HistorZ and debris from upstream minin9 Operations forced deeper

,Before white men came, the Delta was a great island
draft Vessels to give way to shallow-draft, flat-bottom

wilderness. Even as late ~s 1870, Father Narcisco Duran of boats and SCows. Attracted by
markets for farm goods, men



were drawn from the mines to farms on the Delta. Hundreds of                                                                                                                        ~

acres of land were cleared, often by fire, and natural                                                                                                                                       o~

vegetation and wildlife began its slow but steady retreat, substantial levees Constructed by clam shel

.                    ~Townships and miners’ settlements began to appear: the levees Were built, the islan; ~- ¯ 1 dredges as

u ~aslns within their confinesThe village of Old Liberty at Davis Crossing on the Were pumped dry to expose the fertile soil. The dredging

Mokelumne River to which S. H. Davis ran his sloop, the Mary Operations left numerous islands and tracts of land ranging

Bowers in 1856; Mokelumne City, where he established a boat from 2,000 to nearly 25,000 acres SUrrounded by Waterways.

building business and lumber yard; Linden, camped at earlier The Principal crops produced Were asparagus, potatoes, celery,

by John C. Fremont, 1844; Marsh’s stone house on today’s tomatoes, and varied SO-called truck crops. Recently, more

Marsh Creek Road in Contrs Costa County; Thornton; Walnut emphasis has been Placed on grains, hay, and milo, however,

Grove; and finally the town of Locke, an interesting Chinese the Delta still produces most of the nation,s canned

locality founded in the early years of this century. Its asparagus.

false-front buildings with their overhead balconies and As improvements grew and there Was a greater need

shaded sidewalks, conveys an atmosphere of early river days for flood protection, know-how and better machines led to

and attests to the contributions made by the Chinese whose a new method of levee construction. Levees Were set back from

~"work on the levees helped to reclaim large areas of submerged the Water’s edge as far as the dredge boom would allow

~-land for farm Use. leaving a strip of lowland or old lower levees in front.

The combination of fertile soils and unlimited water These strips Were called "berms". Most levees Were
supply led to vast reclamation projects and development of constructed of indigenous soils taken from the existing

/~

an outstanding agricultural industry, channel areas. The numerous "channel islands, or spoll

The first levees were constructed by Chinese coolies
islands,, within the channels resulted from original land

with hand tools, pails, and wheelbarrows~ it is believed that which Was not protected by levees or was not dug out by

Othe first efforts toward prevention of inundation by using dredges during levee Construction. In many Cases, these

levees was made along the southerly side of Grand Island in , areas simply could not be reached due to the "boom"

1852. These first efforts were followed by higher and more limitations of the dredgers. In later years SOme of these

islands Were built up by spoil from channel deepening.

On the relatively untouched "channel islands’,

- 12 - and Original land is-found the only resemblance of what

the Delta Used to be.



Even though the Delta as a whole has changed

considerably in appearance, these natural and seminatural Ponds and Small lakes Occurred, waterlillies and associated

areas provide a parcel of the past for the enjoyment by water plants were common.

people today. In several places, one requires only Indian
During the last iO0 years or so, reclamation

shelters and a few Indians to set the scene; in others, only activities have removed most of the Virgin Vegetation.
the blunt prow of the river boat is needed to re-create the Almost the entire Delta today is Utilized for the production

picture of earlier days; but, Mokelumne City is a ghost, as of Crops. A few scattered areas remain in their Virgin

is Marsh, Webber, Davis and Locke. Their story is an impor- condition which support rules and other natural Vegetation.
tant chapter in the book of pioneers who came and influenced The man-made levees began to

the destiny of Californis’s colorful development, of the alluvia! Plains and the support banks along Vegetation the valley characteristic streams

surrounding the Delta. Similar Vegetation is found onLandscape and Cover
natural or "made" land Which is higher than the average

When white man first came to the Delta area, it elevation of Delta lowlands. The type of Vegetation

was largely a vast rule marsh. Within this marsh the depends on whether the Soil is organic or mineral in origin

larger streams and hundreds of minor waterways divided the and the degree of drainage Sacramento in Specific localities. For

Delta into "scores of interfluvial units or islands". The example, along the

major waterways, naturally built up ridges along the channels, is qUite mineral, cottonwoods, RiVerwillowsleveeSand water-lovingWhere the Soil

but these ridges were overflowed during flood periods. From Perennials grow near the Waterline and Oaks, buckeye,

the alluvial rims, the surface of each island usually dropped blackberry briers and rye grasses grow higher on the levee

saucer-like, toward the interior. The central parts almost section and adjacent higher, sand, silty and loamy lands.

everywhere were below sea level. The denser stands of In the central, part of the Delta where soils are Organic

bulrush, or rule (Scirpus lacustris) grew in the central part in origin and drainage is Very poor, cottonwoods, willows

of the islands where the surface was covered with shallow and blackberries are found but the rules are more cclnmonplace.

water most of the year. On the natural ridges the tules
Through the Years many Plsnts have been introduced

were replaced by reeds, sedges and woody hydrophytes. In to the area by domestic and Utilitarian landscaping activities
the deeper heedwaters of some of the minor sloughs where

around settlements, farmsteads, Commercial and recreation



developments. In some sreas, plants have been introduced for

the purposes of soil stabilization, wind screens, aesthetics
provides a vast play area for Californians. The ~mportant ite~

and shade. Occasional escapes of these introduced species
is water movement or Water Circulation. Without proper circu-

can be found intermingled with the native material of the
lation, Water becomes stagnant and less desirable for

area. The most common exotic trees observed are: Eucalyptus,
recreationa! Use.

Poplar, Locust, Accacia, Palms, Monterey Pine, and Arborvitae.
Almost eVery type of recreation Use of waterways

Water Quality requires adjacent land to sustain aCCess and facilities for

the welfare and comfort of the recreationists. This is
Two major problems relative to water quality face

especially true of SWimming and boat-oriented picnicking
the economic and recreational future of the Delta. One is and camping. Ideally, the land should be in keeping with
salinity incursion which results from incoming and ebbing

the notion of a natura! outdoor experience. In the Delta,
ocean tides through the Delta waterway system. Since 1900,

many of the OpPortunities remaining for these pursuits are
the expanding use of fresh water throughout and upstream of

in and along the fringes or deadend sloughs where the tidal
the Delta increased the salinity incursion, particularly

fluctuation and the incoming fresh Water flows are insufficient
during the summer months. With development of the Central

to Circulate channel waters. Consequently, these areas tend
Valley project storage in Shasta and Folsom Reservoirs,

to become brackish, stagnant and sUsceptable to pollution.
fresh water releases were available to combat the saline

Water pollution is the Delta’s second major
water. While these releases have maintained a reasonable

water quality problem. Pollution of the Delta waters has
rate of salinity control, they have also encouraged further

been mainly aSSociated With discharges of undisinfected
development which demands more fresh water. Along with sewage and industrial and agricultural Waste effluent Which

municipal, industrial, and agricultural demands, recreational
Usually reaches a peak in the late summer When recreation

use of the Central V~lley Waterways also places demands on
use in the Delta is the greatest. Federal, state and local

the fresh water available,                                                                    health departments, Water Quality and water Pollution

Fresh water is not necessarily a prerequisite for
Boards are WOrking with all Concerned to identify and solve

recreational use of our waterways, since the ocean itself
waste problems. Indications are that Water-body contact
recreation activities may have to be curtailed in Some areas

at times until these problems can be satisfactorily brought

- 16 -                                                       Under control.



Most of the paved roads are also confined to the

crowns of levees around the islands and tracts. Inter-
with the exception of the Stockton area, water

island traffic on secondary roads usually is dependent on
pollution does not present seriOUS problems to recreation use

of surface water in the Delta provided that sufficient
ferries across the waterways. The major uses of the

secondary road system are local farm-to-market commerce

treatment and release controls can be maintained and that
adequate flows are available to circulate and disperse

and public access to numerous marinas, boat clubs, hunting

and fishing areas and some general sightseeing.

treated releaseS- Road construction and maintenance in the Delta is
The contribution to pollution that recreation

activities make has not been clearly identi£ied in the past;
difficult snd costly especially in the central part where

unstable peat foundations exist. This condition results in
but it is assumed that while it must be reCOgnized as an

increasing amount, it is relatively insignificant when
periodic reconstruction of levees and roadways to compensate

considering the overall problem-

for land subsidence and consolidation. These problems are

reflected in the development of the state highway system
It must be recognized, however, that in areaS

¯ of water-Oriented activities and
in the Delta area. With the exception of state sign routes

where high concentratl°ns 4 and 12, which cross the Delta in east-west directions, the
boat use sre proposed measures should be taken to prevent

" highways tend to circumvent the major portion of the Delta.
pollution to assure the maintenance of good water Guality

The open space and rural character that the

at all timeS. Delta offers in the tremendous urban expansion due to

surround it will be of even greater value to the population
roads

in the future, While it is evident that some portions of the
There are aPProximately 1,000 miles of paved

in the Delta and probably again as many miles of dirt roads
Delta still remain somewhat remote due to lack of good

on the narroW levee croWnS intertwined throughout the area-
road access, the rura! open space nature of the Delta has

to provide levee been preserved by this happening. For, with good highway
Most of the dirt roads are used purely acceSS-

access comes greater de~and for intensified development.
maintenance acceSS or farm machinery and utility

Many are private roads o~ speCial-use roads restricted

against public use.



An improved road system will unquestionably be an

economic advantage to the local agricultural industry and an ~

expanded road system would be more attractive to the recreation The Sacramento-San Joaquin Delta is located

industry; however, planning of these roads should consider within a region Surrounded by a metropolitan complex

the long-range effect that they will have on the overall experiencing the highest rate of population growth in

character of the Delta. Recreational use of the road system northern California. At present, the ..

~SCramento Stockton_
can be expected to increase and will influence to a greater East Bay Metropolitan Complex contains approximately 20

extent the location and design of alignments. There will, Percent of the state’s total population, totaling Some

however, be areas in the Delta where vehicle access will not 3.7 million people. By 1980-1985, this figure will have

be in the best interest of preserving the remoteness nature increased to between 5.5 and 6 million.

which still exists. This future population ~rowth will brin~ develop-

C~lifornia’s projected freeway and expressway ~ent for housing, COmmerce, industry and transportation

system does not affect the major portion of the Delta, which will engulf developable lands all around the I>elta.

locationwise. It will influence travel times and accessibility ~uch urbanization can remove and push bac!, Open SPaces

to the Delta from urban centers throughout the State. The which provide the environment for outdoor recreation, and

habitat for Our fish and wildlife. However, with propermost significant of the proposed routes, Interstate 5, is now

under construction north and south of the Delta region, planning the Delta can become a vast park centered within

Construction will soon begin north from Stockton to Sacramento,
what is certain to be a large metropolitan complex.

with completion scheduled early in the 1970’s. Interstate 5 As the population grows in this region, increased

traverses the Delta along its east side to provide statewide demands Will be placed on the Delta’s recreation resources

and facilities proportionately. Combined ~"ith demandaccess directly to this, one of the most significant recre-

action resources in California. pressures generated throughout the state’s population, it

Interstate 205 will provide excellent access to the is predicted that by the year 20~0 the fantastic number of

southern Delta area from the San Francisco Bay region. This 195 million visit6r-days will be demanded for recreation

adopted route will connect the Westside Freeway to the free- activities in the belt~.

way system in the Bay area to complete an interstate freeway

network that completely encircles the Delta.



CHAPTER III. DELTA RECREATION _
GENERAL CONsIDERATIoNs

day. It may be as brief as an hour or it may be as long asSincea Popularab°~t 1930, when Striped bass fishingbegan to be
Sport, and even mOre Significantly

this sense, nor are brief stops at such places as overlooks.

24 hours. Brief views, as from a highway, are not visits inand rapidly since about 1948, recreational use of the                                              Talking about numbers of visitor-days in the Delta

Delta Waters has grown in importance and magnitude.

Pleasure boating of all kinds fishing, hunting and
is only vaguely descriptive of the actual pressure of need

for places where people can go. In 1963, an estimated 2.4outletSlght~seeingfor manyarecallforniansn°w Provldingand particularlyan important forreCreatl°nalthe

million visitor-days of recreation use occurred in the Delta.growing population of the San Francisco Bay-Stockton_

A disproportionately large part of this use appeared inSacramento metropolitan Complex.

very small and especially sensitive areas in the Delta.
This growing demand for recreation resources

In 1962-63, a survey wms conducted of recreation
and facilities has POsed problems for officials,

use in the Delta. This survey lasted for ii months duringproprietors¯ and landowners With interests in the Delta.
which ssmples were taken at 35 locations. All significantA maze of Water rights, property rights, navigation

outdoor recreation activities were sampled, and the resultsrights, and squatters, rights has compounded the

compiled
dlfficulties" HOrdes of PeOple, intent on finding a

expected, that parking facilities and access to the waterPlace to go for fishing, Picnicking, swimming, or just

were the critical needs for land-based recreation, and moor-"outing,,, move into the Delta Without regard for the

ing areas or "places to go" were the major demand of boaters.presence or absence of Public areas and facilities to

On one day during 1963, there were more than 12,000

SUPport their recreational Sanitary needs, boats moving in the Delta at one time. While there are over

~ 700 miles of waterways in the Delta, recreation boaters tend

~ to congregate in relatively small parts of the available
The primary measure of recreation Use employed

~! network.in this report is the "Visitor day", Which is a visit for
~ There are several kinds ofboating use, the require-the Purpose of recreation, by one Person for a part of a

ments for which are largely incompatible with each other. For

instance, boat fishing is uncomfortable and often unsafe in

channels used by cruisers and water skiers. On the other

hand, boat fishing interferes with waterskiinq which requires

-24-



unrestricted use of the water. Sail boating, now enjoyed Future Recreation Demand

rights over other forms of boating and is, to that extent, Estimates of future recreational demand were based

by an increasing number, exerts conventional and legal

incompatible, or~ conventional projections of population increase and econ-

Conflicts of waterway use can be eased by omiC growth. A projection of the Delta recreation2020. Tabledemandl shoWS

waterway use zoning. This can be done by either time was made for each decade until the year

zoning or area zoning, or a combination of both. Zoning, this demand by decades-

however, to be effective must be adequately enforced. A TABLE 1

plan for waterway use is presented in this chapter. RECREATION DEMAND IN THE DELTA
1960-2020

A large majority of all boating involved at
RecreatiOn Demandleast some fishing as part of the recreation day. This

incidental fishing was mainly for warmwater fishes, ~ 2,406,000

including crappie, bluegill, catfish and largemouth 1960 5,451,000

black bass. The majority of fishing, however, was for 1970 15,386,000

striped bass, and most striped, bass fishing occurred 1980 27,711,000

during the months of September, October, November and 1990 54,172,000

December. 2000 104,499,000

As in most other places and forms of outdoor ~010 195,~5,000

recreation, the major season in the Delta is during the                   ~                         20~0
the year 1990,

school vacation period extending from about June i It is predicted that sometime around use due
through Labor Day. During this time, the facilities recreationdemand will begin to exceed recreation uses could
for public use are overtaxed on all weekend days, and

to capacity limitationS- However, existing land

available for
on many week days. drastically change and more land might become      our open

It was found to be impossible to measure the outdoor recreation purposeS. In addition, should

number of people turned away by the operators of recrea- spaces decrease, as our population increases, people. order to enjoy
tion facilities in the Delta, or to estimate the number doubtedly become more tolerant to crowding in

of people who stayed away because of known crowding.
the out-of-doorS-



Delta Master Recreation Plan Conce ts

The purpose of the master Plan is to serve

General Considerationsas a guide for preserving and developing the Delta,s

Present recreational use of ~e Delta, by any
Scenic, wildlife and recreational resources¯ Principles

standards, is high. This high use is particularly signifi-
which were followed in developing this Plan Were based

cant when considering the almost total absence of public
on the following. Future planning should include the

Same considerations,                                                                          facilities. Much of the high use can be attributed to the

700 miles of navigable waterways, all of which are in the
l

fuliEXlSting land Use and ownership was given
public domain.consideration. No change in land Use

Free access to these waterways is a wonderful oppor-was recommended except as eSsentiel to the

Plan.                                                                                  tunity afforded Californians and, understandably, they are

attempting to enjoy this opportunity to its fullest.
2. The master Plan should remain flexible to

Statistics show thst nearly 100% of the present recreationalaccommodate changing needs of recreation

and other Uses.                                                                            use is water-oriented.

However, free access to this water wonderland only
3. Private and local gOVernmental development

applies to the waterways. For once the recreationist steps
and Operation of recreational facilities is

to be encouraged,                                                                      on dry land he is trespassing since a very small portion of

the Delta’s lands adjacent to the water are publicly owned.
4. Future land and Water use and development

The problems this poses to the recreationist who desires toshould reCOncile incomparable Uses and

: beach his boat for a picnic, or to the bank fisherman wantingrecreation developments receiving highly

~ to try his luck, are obvious. But, trespassing also posesintensive Use should be clustered,

a problem for the land owners who are confronted with trash

and litter, levee damage and the like.

Recreational use of the Delta’s waterways is, by

"° and large, unregulated. Conflicting recreational uses can,

-27-
~ and do, spoil the recreation experience of many and the

threat to publicsafety and private property is an obvious

¯ one. Local law enforcement officials are doing an excellent

job in trying to cope with these ever-incressing problems,

but the time is fast approaching when more regulatory efforts



must be made. All levels of government can and should

assist in solving these regulatory problems.
The water use classifications presented here are

Future recreational development can not only

provide the facilities presently needed, but can also, based on present and anticipated water and adjacent land use,

if properly planned, do much to alleviate increasing
the related resource values and the requirements for recrea-

problems and preserve and enhance the recreational resource,
tion, wildlife and waterway traffic- This plan will serve to

optimize use of the available resource, minimize conflicting

Water Use Plan                                                        and incompatible uses and provide the opportunity to regulate

and enforce waterway safety.
Nearly all of the Delta’s present and potential

such a plan, however, should be broad and flexible
recreation use is water-related. A master recreation

plan for this region would not be complete without a
in order that future use and development can be adaptable to

plan for orderly recreational development and use of
unforeseen changes and requirements due to future recreational

these waterways, trends and needs.

The plan presented here delineates five broad
In order to prepare a water use plan, several These are:

considerations were made. First, the present recreational
categories or classifications of waterway use.

use of Delta channels was determined. Questions such as i.
Unrestricted Use Areas. Channels so designated

which channels were now being used for fishing, water
provide sufficient water surface to allow all types

of recreational use or can serve as major navigational
skiing, cruising and mooring areas had to be answered.

Second, the resource itself was evaluated. Scenic beauty,
arteries for travel throughout the Delta.

commercial recreational development, wildlife habitat, 2. Restricted Use Areas. Limitations, primarily on

water quality, adjacent land use, existing and proposed
speed or boat wakes, should be mandatory on these

channels because of water-side developments such
land uses -- all factors relating to the Delia’s resource

as commercial mooring areas, berthing facilities,
values were evaluated.

A preliminary plan was prepared and each county
botels, marinas, beaches and park areas or where

boating traffic is congested.
affected was asked to comment. The preliminary waterway

use plan was reviewed at the local level by both planning

and law enforcement staffs. The plan presented in this -30-

report reflects their comments.

~



3.aPPlies~ntens~Veto USethoseAreas. This Classification

more suitable to activeOr intense use. Activities in these areas

incompetable uses would require separation. Access
Could include Water skiing, sw~n~aing, boat Pie-

should be provided by water and, in areas readily
nicking or fishing~ ~OWever, all of these Uses

accessible to public roads, land access and relatedmight not necessarily be c°mPatable. Future

facilities could also be provided.
Planning wOuld require careful Consideration

5. Natural Use Areas. Areas within this classification
of optimum Use based on the available resource

exhibit outstanding scenic, aesthetic and wildlife
at SPecific locations and wOuld generally

values which should be preserved and protected in

dictate seParstion of incomparable uses. Types

order to perpetuate the Delta’s wilderness characteris-
of facilities in these Intensive Use Areas

tics. These characteristics would provide opportuni-
should relate to the activities enCOUraged and

ties for solitude, provide sight-seeing and scienti-
access Would be primarily by water. Where

fic study and preserve and protect the abundant wild-
adequate roads could Serve Intensive Use Areas,

life. Slow boat cruising and canoeing should be
land access with adequate Parking facilities

permitted in addition to biking and fishing. Access
Could be ProVided.

should be limited to water access only. Bank

4.exhibitPr°tectedscenicUSe Areaa.environmentAreas within this category                                        fishing could be permitted but land access facilities

capable of Providing                                         in the immediate area could prove detrimental. Land" recreation more related to extended Periods of

access, therefore, would best be limited to trail
visitor Use. Use shOUld, therefore, more

access.
directly relate to the
tics of the area. Uses enVlronmentalcould include characteriS_boat camp.

.
All general and specific recommendations of this

swimming,ing or mOoring,fishing,PiCnicking, quiet boating, recreation master plan are in accord with the foregoing water
hiking, dight-seeing, use plan. Plate 3 entitled "Waterway Use Plan" delineates

and, in
SOme instances, limited Water skiing. HOWever,                    .:              each channel with respect to its recommended recreational use.

The broad concepts of w~ter use classifications

presented here should be formally recognized and adopted by
-31-
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atareaallc°unties’leVels SeVeral methods of implementation are

readily aVailableof through exercise of present authorities

gOVernment. Future action programs by
correspondingly. Steps must be taken now to insure public

g°VernmentalUse Plan°rganlzati°nSby mDl~can Offer major impetus to s
health and safety and to eliminate these hazards to propertyWaterway                               Local

si___~ following it.
and life. The elimination of these nuisances is a public

q--OVernmen~on lands can assist by adopting C°mData~le-~ responsibility and the problems can be solved by moreZOning

ordinancesThe State adjacent to the Waterways.                           diligent attention to administrative responsibilities now

ShouldReclamati°n Board and the U.S. Army existing and by new legislation where present authoritiesCorps

¯

of EngineerSin ~ leveebe enabled to exercise mOre

are inadequate.
mentdlSCreti°npermits asgran--n~ and navigational encroach_

Much broader interpretation can and should be given
appropriate to their resPective                                   to existing federal authority for the removal of submerged

PoWers.
regulatory

The snags and floating debris. Broader interpretation shouldState

Departmentuse of Parks and Recreation include the recognition of hazards to recreational navigationshould
deSignatewith thethebroad of the Delta,s Waterways in

as opposed to just commercial navigation. In addition, this
hereaCc°rdanCeby

adequateClassificati°ns rec°~ended policy should be applied to all open channels and sloughs of

CarriedPr°vidingout h_~ channel markings. This Can the Delta since they are all, in fact, navigable. The U.S.best be
t-rouen the Division of Small Craft

Army Corps of Engineers should augment their present channelHarbors agencies in collaboration and with With other affected State and

clearing program in the Delta as necessary. It is recommendedfederal

local planning and law enforce_ment officials, that the Corps, in collaboration with the Division of Small

Craft Harbors, undertake an immediate investigstion to deter-

~ necessary magnitude requirements an augmentedmine the and of

program and to establish priorities of work based on naviga-common and increasing complaint throughout
tional requirements. Most importantly, it is recommended that

the Delta

C°ncerns those Problems aSSOciated With trash                               such a study be done in cooperation and consultation with allalong the

leveeS,usefloatingof the debris and submerged snags, the affected Delta county governments.As

recreatlonalthese
Delta,s Waterways continues

State and local governmental officials should
to

increase, Problems are Certain to increase                                     actively support the C~rps of Engineers and assist them in

obtaining congressional approval for an expanded operational
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program.

The State Reclamation Board, under existing

police pOWers established by the State Water Code, can                               lection and removal financed at least in part from State

alleviate much of the floating debris problem by more

funds. The State agency with which this responsibilityJ’~ azoatlng debris apnear~_- .- ~.

Much of should be fixed is most logically the Division of Small Craft

=    ~*~ ~,* une Delta, particularly Harbors.during periods of higher flows, originates from trees

The Division of Sm~ll Craft Harbors, in consultationand brush cleared from the levees in the summer months

with local officials, should immediately investigate theand unlawfully left on the levees. The Board should be

operational and fiscal requirements of such a program andgiven more support to exercise its authority through

take steps to implement a cooperative program with localmore adequate staffing for inspection and law enforcement

purposes, governments.

Lands administered or maintained by other public

Trash left by recrestionist8 alongthe levees agencies upon which no sanitary or trash collection facilitiesis becoming an increasing problem and is unsightly and

are provided should also be maintained by cooperative agree-a threat to public health and safety and, in many

ments with local governments and financed by the public agencyinstances, is CaUsing an undue hardship to private

administering the lands involved.landowners. The responsibility rests with the Users

Greater emphasis should be placed on educating theof the public waterways and it is only equitable that

water recreating public concerning their responsibilities andthe responsibility for alleviating this nuisance belongs

psrticularly the compounding of costly governmental programsto the public at large.

California,s anglers are now financing a Stream- ment agencies of the State, and particularly those of localSide anti-litter campaign pursuant to Section 5652 of the

government, should re-assess their law enforcement activitiesState Fish and Game Code. This program supported by

as authorized by Section 5652 of the State Fish and Game Codethe Department of Fish and Game’s license proceeds is

and make certain they are doing all that is possible.leveled at all Water area Users and not Solely anglers.

HOWever, the problem persists, additional

remedies are needed and the boating Public at large, in

addition to anglers, should share in this responsibility.                   ~..                                                  -36-



There
boat marinas or installations                                           It is strongly recommended that all harbor facilitieswithin the area of investigation. Located at these

to be built in the future be constructed behind protectiveinstallations are approximately 3931 COVered boat slips,

berms or in dredged areas behind the levees. Too many of
3723 Open slips or dock Spaces, 469 covered dry boat

the Delta waterways are being encroached upon by water-side
Storage Spaces, 7~0 Open dry boat Storage¯ SPaces and 83

developments with the resultant necessity for reduced speedlanes of launching ramps. The Present total capital

zones and other restrictions.investment of Delta boating facilities is estimated

The Division of Small Craft Harbors, in collaboration
to be $10.6 million. Approximately $9.9 million, or

with the Wildlife Conservation Board, should continually
93.5 Percent of this total is in the realm of the private

SeCtor.                                                                                         re-examine Delta boating needs and if private or local

development begins to fall short of supplying the demand, the

It is COncluded that the state should not State should begin an action program offering State assistance.

finance small craft harbors or other types of revenue.

The Division should remain ready now, however, to offer what-
producing facilities in the Delta as long as Private

ever assistance might be required. Loca! governmental agencies
investment Continues to meet the demand,

should assist the orderly development of harbor facilitiesIt is impossible to say Which Sites in the                                     by enacting appropriate zoning laws.

Delta WOuld be most profitable for Private investment.                                                        The Role of the Public SectorIt appears likely, however, that sites With the most

favorable aCCess to and from both land and Water or

The critical needs of the Delta recreationist, such as

havelying the closest highest to Potential areas of existing urbanization Will public access, camping and picnicking facilities, parking

for private development.

All of the area designations                                                        dwindling resource of scenic beauty, wildlife habitat and
shown on Plate 3,                                   open spaces, indicate that the major role of recreation develop-excepting the Natural Use Areas,, could be Considered

suitable for Certain types of commercial development

ment lies in the public sector.providing such development Was comparable with the uses

OUtlined. i The following chapters of this report detail the

i major elements of this master plan and delineate the role,

-37- :i’~’
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however, is placed on the r’ecommended role of the State ~{APTER IV. LEVEE CONSTRUCTION

of California. AND MAINTENANCE

Though the Delta is of State and even national

significance, the recreational development of such a vast Levee Construction

resource is beyond the capability of the State or Federal

Governments alone. County and local gove[nments should
The Delta area is the foca! point for the discharge

be encouraged to develop these resources wherever possible,
of drainage and flood waters for both the Sacramento and

The following areas exhibit major recreational, wildlife
San Joaquin Valleys. Soil deposits from the river systems

and scenic values which would specifically lend themselves
and the growth and decay of plants in the marshy areas have

to county or local development and operation,
developed a very. rich soil, so that reclamation of these

i. Beach-Stone Lake Ares
lands for agricultural purposes was begun early in the

2. Dry Creek-Mokelumne River Area
history of California agriculture. Because of the unique

3. Elk, Surfer an~ Steamboat Sloughs
geographical location, there is a wide range of hydraulic

4. Southwestern tip of Grand Island conditions in the waterways including high water and rapid

5. Disappointment Slough
currents in the floodways which sometimes endure for long

6. Fourteen Mile Slough
periods. High tides and wind-induced waves may also add

to the problem of protecting the Delta lands, and the con-

dition becomes particularly critical when all three of these

factors coincide.

H~storically, the Delta area was reclaimed by

local landowners, either individually or through organized

districts, who progressively raised dikes and levees, first

by hand and later by machinery. Most of the existing levees

in the Delta were constructed by clamshell dredges, dredging

saturated sand and peat from the channels in front of the

levees. This method did not result in uniform sections and,

due to the limited reach of the booms on the dredges, the
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Approximately 55 percent of the reclaimed islands

in the Delta are from 5 to 20 feet below sea level, resulting
levees were often located adjacent to the channel with little

in a constant water pressure and seepage through and under
or no berm. These early levees were not designed or construc-

currently_accepted engineering standards- the levees. Lands in the periphery of the Delta are not so
ted to

low lying, but there, winter flood flows may raise the waterDredging of material from in front of the levees

level in the channels to well above sea level for several
often left narrow low-lying islands beyond the borrow pits.

weeks at a time. This results in high-seepage pressures with
These islands typically were covered with rule growth and

provided wind and wave ~ .rotection to the levee slopes-
the additional problem of relatively high-water velocities

However, many have since eroded and the growth has disappeared, and the consequent erosion potential.

The present methods for construction of leveesunprotected against attack from flood
leaving the levees

utilize, where possible, large earthmoving machines and
currents and from waves caused by winds and boat wakes

The levees of the central Delta are founded on
equipment, including dredges, carryalls, bulldozers, rollers,

and dump trucks. The larger equipment, however, cannot be
and constructed of local peat material- The peat has low

density, low sheer strength, and high moistUre content which operated on the levees in some sections of the central Delta

due to the presence of organic peat materials and the
is largely retained even after consolidation over a period

possibility of subsidence, seepage, and other factors. In
of years. This organic material does not consolidate

such cases the work is usually done by floating dredges.readily and, as more material is placed on the leveeS to
If other equipment is used, the size and speeds must be

raise the height, the lack of firm foundations may allow

carefully limited.
subsidence- Foundation failures and subsidence are common

- Since the advent of the Sacramento River Flood
in the central Delta, due to these low-strength materials

aggravation by seepage and the development of gases in Control Project, the Lower San Joaquin River Flood Control
andthe underlying peat. Levees around the periphery of the

Project, the Stockton Deep Water Channel, and the availability

of public funds for other major repairs and rehabilitationDelta and along the main channels of the san joaquin and

of levees, a significant proportion of the levees in theSacramento Rivers are generally constructed of better

material and based on better foundationS; but the materials
Delta has been designed and constructed by the U.S. Army

used are still those found at the sites and are often far
from ideal. Excessively sandy material is fairly in common, these -43-

areaS.

but the subsidence problem is not so prevalent



Corps of Engineers. At present, there is no program for

participation in levee design or construction by organizstions The distribution of the various categories of

or agencies charged with responsibilities other than flood levees Within the study area is shown on Plate 4, "Categories

control. Although the flood control interests now recognize of Sxisting Delta Levees".

the value of recreation, scenic beauty, and wildlife preser- The U. S. Army Corps of Engineers has established

ration, a specific program for meeting these requirements Standards for construction of Project Levees. The majority

without jeopardizing flood control has yet to be worked out. of the Delta levees do not meet these standards, and it

In addition, funds must be made available in order to Would be impossible in Some Cases to do so because of

implement such a program. The existing levees fall into limited materials and foundations.

three categories:

Project Levees - Those constructed or rebuilt Levee Maintenance

by the U.S. Army Corps of Engineers and main- Levee maintenance in the Delta has been in the

tained to federal standards by or under the past, andis today, performed solely for the purposes of

supervision of the State of California. These flood COntrol and is financed primarily by the property

include statutory levees, state maintenance OWners protected. No responsibility has been assumed nor

area levees, and those maintained by local have any funds been Contributed by interests or agencies

districts, representing any purpose but flood control.

Direct Agreement Levees - Those levees re- In Some instances, the methods Used are the

paired by the U.S. Army Corps of Engineers result of legal Commitments. More generaily, these methods

following magor breaks or failures and are the result of physical limitations and eConomics.

maintained to federal standards under the Physical conditions Vary widely and the economic factors

supervision of the Corps. may include not only the cost Versus benefit aspects of

Non-Project Levees - Those levees constructed the maintenance work itself, but also the financial Condition

and maintained by the private landowner and of the individuals or district performing the Work. The

not required to conform to any standards of result is extreme Variation in methods of maintenance, costs

maintenance. These levees comprise over incurred, and degrees of performance.

one-half of the levees in the Delta.



Responsibilities
F!ood Control Pro "ect Levees

The responsibility for levee maintenance rests The responsibility for maintenance of Flood Control
primarily with the property owner in the area protected. In Project Levees rests primarily with a local interest or

most cases, this responsibility is discharged by a reclamation property OWners. Again, this responsibility is generally

or a levee district rather than the individual owners. In discharged by a district rather than individual OWners

the case of most Flood Control Project Levees and so-called and, in this case, the districts generally have signed

Direct Agreement Levees, legal commitments requiring the agreements to maintain these levees to Standards prescribed

maintenance of the levees to definite standards have been by the Federal Government. Exceptions to this are certain

made. The actual maintenance work on some Project Levees is levees involved as part of the old Sacramento River Project

performed by the California Department of Water Resources. and which, by law, are maintained at state expense.

This work includes ststutory levees which are maintained Assurances for maintenance of Plood Control

at state expense because benefits accrue to large areas and Project Levees were made to the Corps of Engineers by the

the costs cannot be allocated, and also levees in stste State Reclamation Board which, in turn, required the

maintenance areas formed by the Reclamation Board at the assurances from the districts or landowners involved. In

request of local districts or because of deficient main- some cases where this maintenance work has not been per-

tenance by the districts. The costs for the latter category formed properly or the district has requested state assistance,

are reimbursed to the State through local taxes, maintenance areas, in which the Department of Water Resources

does the actual maintenance work and is reimbursed through
Non-Project Levees

!ocal tax agencies, have been formed.
Non-Project Levees, defined as those levees which

have been constructed by private interests with no contri- D~.rect A reement Levees

hutions of public funds, are maintained by the owners, or Direct Agreement Levees are levees not included

by the districts representing these owners, usin~ the methods in the Flood Contro! Projects but on which the U. S. Army

and meeting the standards which thev deem satisfactory. By Corps of Engineers has done msjor construction or rehabil-

law, the State Reclamation Board has the responsibility to itation work. This classification includes Some levees

review and approve plans for work on levees which, although involved with the Stockton Deep Water Channel and Some levees

privately owned and maintained, may affect the flood control Upon which major WOrk has been done after flood damage. In

project.
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most instances, an agreement has been made between the local
Project LeVees. These are all levees on which federal funds

landowners or district and the Corps of Engineers to
have been expended and, in authorizing the participation, the

maintain the levees in accordance with federal regulations.
Congress of the United States required assurances that the

In the case of the levees along the Stockton Deep Water
levees Would be maintained in aCCordance with regulations

Channel, this assurance was provided by the Port of Stockton,
prescribed by the Secretary of the Army after the authorized

but actual responsibility for the maintenance work has not
construction WOrk was completed.

been accurately defined as yet.
In the Case of F!ood Control Project Levees, the

Objectives of Maintenance Work State Reclamation Board has provided aSsUrances to the Corps
of Engineers that maintenance will be performed according

The purpose of maintenance work is to ensure a
to regulations and, in turn, has required similar aSsUrances

sound levee structure which will adequately protect against
from the landowners or districts. The actual Work of

floods. To serve this purpose, the condition of the levee
maintenance is normal!y done by local districts or landowners,

must be such that adequate inspection can be carried out and
but the Reclamation Board is given the authority to have

the necessary work on the levee can be done. This work
the California Department of Water Resources take Over

includes elimination of rodents and repair of burrows,
maintenance if local agencies fail to COnform to the

repair of erosion damage, repair of damage by toppling trees,
reTulati°ns. The local districts may also request that

removal of dangerous trees, and the placement of slope or
maintenance be taken OVer by the State.

toe protection where necessary. Another purpose of levee
The Department of Water ResoUrces, if so directed

maintenance is to retain the levee in such condition that
by the State Reclamation Board, wi~l take OVer actual

emergency patrolling and flood-fighting activities can be
maintenance in areas of deficiency.

carried on if necessary.

.U.S. Arm Cot s of En ineers
Levee Maintenance Regulations

The regulations for maintenance of Direct Agreement

Only about 46 percent of the Delta levees are and Flood Control Project LeVees form Part 208, Chapter If,

subject to federal maintenance regulations; 8 percent are Title 33 of the Code of Federal Regulations, and have the

Direct Agreement Levees and 38 percent are Flood Control



obtains written assurances from the landowners or districts

and is responsible for enforcing the regulations. Thiseffect of law. These regulations form a nation-wide standard                                                                                                                                  o,

Board also has the responsibility for reviewing applicationsagsinst which to judge the maintenance of Corps of Engineers

for encroachments on the levees and setting standards forlevees and sre supplemented on individual projects by oper-

construction of authorized encroachments.ation and maintenance manuals which cover special requirements

of the particular projectS. Copies of the operstion and

maintenance manUalS are furnished to the Reclamation Board

Department of Water Resources

and to the maintaining agencies upon completion of each unit
The Department of Water Resources has supervisory

power over the maintenance and operation of flood control

of a project. The federal regulations for levee maintenance works of the Sacramento River and San Joaquin River. These

prohibit brush, trees, and wild growth other than sod on the
supervisory powers and duties of the Department include the

levee cro%~ and slope. However, the corps of Engineers
works maintained and operated by local agencies without

,,Maintenance Manual for the sacramento ~iver Flood control

regsrd to the construction, status of completion, or

Project" makes the exception that brush and small trees may
expenditure of federal funds on such work. Within these

be retained on the waterward slope where desirable for the

projects, certain of the levees are maintained at state

prevention of erosion and wave wash. This exception does

expense while others have been turned over to the Department

not define what constitutes small trees and brush nor does

as maintenance areas at the direction of the Reclamation

it define when they may be desirable, but it does definitely
Board. The costs for these latter are apportioned upon

show that modifications of the basic maintenance standards

the property benefited within the maintenance area on an

are possible if the modifications can be proven to be desirable,
ad valorem basis.

The Department reviews plans of construction and

State Reclamation Board                                                                              improvements or other work affectin~ the Sacramento and

The state ~eclamation Board furnishes the written
San Joaquin Flood Control Projects for the State Reclamation

maintenance assurances called for ~y the United S~ates Board. If the proposed work is approved by the Board,

Congress when authorizing flood control projects within the the work is done under the direction and supervision of the

S~cramento and San jo~quin valleys. The Board, in turn, Department of Water Resources.



The attitude of the maintaining agencies

Variations in Performance of Maintenance important Part as to the consistency or regularity of plays the an

maintenance performed. State-malntained areas receive
The variations in performance of maintenance occurs

annual maintenance whereas many levees, both Project and Non-
not only between the various categories of levees found in

Project, maintained by local agencies receive attention only
the Delta, but within each category. These variations result

when the integrity of the levee is obviously in qUestion.
not only from the attitude and economic capabilities of the

This neglect may be due to indifference or to the financial
maintaining agencies but also from such factors as levee

condition of the maintaining agency at the time.
design, levee and foundation materials, and hydraulic

conditions.                                                                                                      Historical Costs For Levee Maintenance

Levees on organic, or peat soil present unique

maintenance problems because of land subsidence and frequent Little data is available on historical costs of
levee maintenance. The cost records on private maintenance

slippages on the levee slopes, particularly the landward
programs are tyPically kept only as a part of a larger

slopes. Adding material to increase freeboard, or placing
operation; where records are available, it is difficult

rocks for revetment must be done very cautiously because
to determine whether the costs represent a real average

the extra weight may cause a foundation failure and subsi-
annua! cost or if deferred maintenance is a factor. The

dence of the levee. The Department of Water Resources, in
true costs for maintenance undoubtedly vary, depending

their levee test programI, found that levees on organic soil,
on the material and section of the levee, the e~posure to

if constructed with a land-side berm, provided a better
flood flows and wind Waves, and the incidence of boat

structure than the standard design. If this design could
and ship traffic.

be utilized, present maintenance problems on these levees
Reported costs of six districts, ranging from

could change; but at present none of the levees in the
New Hope to Fapire Tract and Sherman Island Vary from

central Delta are constructed to this design.
Under ~00 to $i,i00 per mile per year. These records

COver periods of 6 to Ii years between 1951 and iq64. Costs

for five State Maintenance Areas on the Sacramento and1 Delta Test Levees ~v~stiqation, California Department of

Water Resources, November 1963. A’~erican Rivers ~uring the fiscal years 196~ and 1963 varied
from $450 to $850 per mile per year, ~clud~ng maintenance

-5~- yard support and general supervision.
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to a better average level of performance in maintenance ~o~

These data on historical maintenance costs have not
operation and will provide some additiona! margin of safety o,

been adjusted for inflation during the periods of record; and                               for flood control purposes.

it is not possible to ascertain whether they represent true

average annual costs. In some cases, work may have been
Scenic Beauty on Levees

de£erred and the reported costs may be too low; in other cases, Scenic beauty, although an intangible value, is

the opposite may be true. However, it can be safely concluded becoming more and more recognized as a worthwhile objective.

that the true cost of maintenance may vary by at least a President Johnson’s message to the 89th Congress on the

factor of six, depending on the location, exposure, and natural beauty of our country stressed the importance and

material of the levees,
need for scenic beauty and asked for the establishment of

~vees to Flood Control

a National Wild River System.

The scenic beauty of levee vegetation lies not

Federal requlations recognize the advantaqe of in any particular kind of tree, shrub, or grass but in the

vegetation on levee slopes. The "Maintenance Manual for the effect of s combination of these plants on the overall

Sacramento River Flood Control Project" makes the stipulation beauty of the waterways or highways. ~.

that "brush and small trees may be retained on the waterward In the past, beauty in the Delta has been

slope where desirable for the prevention of erosion and exemplified by thick underbrush and trees overhanging the

wave wash". This concept has generally been incompatible waterways, and this type of vegetation is what the majority

with the present economic and practicable methods of levee of waterway and highway users now consider ideal. However,

maintenance solely for flood control purposes. However, it if adequate maintenance is to be performed, it will be

can be assumed that alternative methods to provide scenic impossible to retain such pristine conditions on the levee

beauty, wildlife habitat, and recreational benefits on levees slopes and a compromise must be achieved. This compromise

can also yield benefits for the flood control purposes of must assure ~he safe condition of the levees, allow for flood

the structures,
fighting, and, as nearly as possible, meet the requirements

Any program to provide for controlled vegetation                               for scenic beauty, wildlife habitat and recreational uses.

on levees must entail a comprehensive and continuous mainten-

ance program as well. Such a program will automatically lead -55-
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The problems of retaining vegetation on berms and
Wildlife preservation could be accomplished by o,

retaining Vegetation on the land-side, but there aremost channel islands are simpler than on levee slopes and the                                                                                                                            O

SeVeral disadvantages to this concept. In the first place,
necessary control is much less rigid and all possible

advantage should be taken of these features. The scenic beauty
Vegetation on the land-side slope of the levees is much

less Compatible with inspection and flood-fighting requirements.
of many waterways can be greatly enhsnced by improvement of

Furthermore, this would retain most of the wildlife on the
waste islands in the channels, particularly where flow

capacity is not critical. The level of small areas on these
Side away from the area where it Could be enjoyed most by

rscreati°nists- Finally, land-side Vegetation, while itnon-leveed islands could be raised high enough by dredging
improves the beauty from levee roads, will do little to

to support tree growth. Selected tress with wildlife and

scenic beauty values could then be planted, or native species
enhance the besuty of the Waterways which are viewed from

both the levee and the water.
such as willows, alders, and poplars could be allowed to

grow undisturbed. These improvements would add much to the ~he values aSSociated with the preservation of

wildlife in the Delta area include the recreation dependent
desired effect and would be cc~pletely compatible with

Upon the production of harvestable wildlife Species, the                  ~O
levee maintenance.

fur taken from animals dependent Upon Vegetation for

~Wildlife on Levees survival, and recreation by persons traveling Delta

Wildlife species require food, water and cover for waterways or highways for the purpose of observing wildlife.

survival. Food and water conditions are satisfactory in the Approximately 48,000 visitor-days per year are

Delta but levee vegetation, and trees in particular, comprise
Spent on pheasant, quail, and dove hunting in the Delta

the last remaining habitat available to provide cover require-
area.2 Pheasant hunting is the most popular and furnishes

about 30,000 visitor-days. An average 3.8 million Visitor~                  ~
ments for over i00 wildlife species. The destruction of

levee vegetation will mean the eventual elimination of these
days each year are spent in the field by pheasant hunters

species from the Delta. Thus, the protection of the Delta’s
in northern California, 3 indicating that almost 8,000 hunters

wildlife resource from extinction is one primary v~lue of levee

vegetation. This value will be increasingly important to all 2 ~io,n_~ endix BUlletin N

recreationists when the scarcity of wildlife elsewhere in 3 of Water Resou~~ ~x~enln No. 76, California Department

the State becomes apparent.
Game Mane e~ent Handbook, Department of Fish and Game
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depend upon this vegetation for shelter each year. Where

suitable levee vegetation exists, wildlife numbers will be

maintained; otherwise, the species will eventually be lost
utilize the Delta pheasant resource each year. Quail and dove

to the Delta. It is in the overall picture of wildlife
hunting involVeS about 6,000 hunters each year who spend

conservation and not merely in the production of harvestable
about 18,000 visitor-days"

According to the Game Management Handbook, about game species that levee vegetation is most valuable.

$30,000 ~o~th of pelts from fur-bearing animals are taken

along the Delta waterways by trappers each year. The necessary

Recreational Value of Levees

The Delta area, with over 700 miles of channels,
food and coveE for these animals is provided by levee

provides tremendous expanses of water for boat fishing,
vegetation and waste islands- The three species most impor-

cruising, water skiing and other water sports; however,
tant to trappers are muskratS, mink and beaver, which use

¯ the attractiveness of the waterways to recreationists
levee vegetation and waste islands about ~ually. other

depends to a large extent on the scenic beauty and shade
species such as fox, racoon and skunk depend on the land-

side vegetation, but they are of lesser importance,
along the levees. Boaters require attractive cruising

reaches and mooring areas as well as beaches, picnicMany individuals and groUpS travel to the Delta

grounds, and camping areas accessible from the water. The
to observe the wildlife associated with this particular

Delta area also has a tremendous potential for land-based
environment- Naturalists from all over the world and

recreation including bank fishing, hunting, and touring in
Audubon groups from throughout the united states who come

to the Delta hope to see such birds as the White-tailed Kite. addition to picnicking and camping. These activities pose

Two factors must be considered in determining the importance
an additional requirement for automobile access and parking

of this use and its relation to levee vegetation. First,
space. Both land-based and water-based recreation are made

more attractive if the area supports varied and plentifulnot all wildlife species depend upon levee vegetation for
wildlife populations.

survival and, second, if boats are used, such observations
are also tied closely to overall cruising enjoyment-

~t should be emphasized that levee vegetation is Conflicts Due to Multiple Use of Levees

most important to non-game wildlife, and this is its primary The conflicts that must be resolved to provide

value. Thousands of birds, both resident and migratory,                                 for multi-purpose use of the levee systems include special
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Acceleration of Erosionproblems in levee maintenance and flood fighting that must                                                    -

be solved, erosional damage due to public use of the waterways Recreational use has tended to increase erosion

and levees that must be controlled, and the matter of public in the past due to boat wakes at the normal Water line

access and property rights. This latter item includes the and fisherman trails on the levee slopes. This tendency

question of public entry into what are now essentially all , wil! Undoubtedly increase in the future and must be

private lands as well as the need for adequate policing to recognized as one of the conflicts between flood control

prevent vandalism, littering, and lack of sanitation control, functions and recreational use of the levees. The costs

Some areas of the Delta are physically unsuitable for minimization and repair of this damage cannot, in

for certain types of recreation and some of the various fairness, be assessed to the flood control function of

recreational activities are incompatible with each other, the levee or to the landowners now paying the costs of

The need for formulation and administration of water and maintenance. Public responsibility must be acknowledged

bank-use zoning laws is growing more urgent each year. and this factor must be considered in the cost~sharlng

formulas for alternative construction and maintenance
Levee Maintenance and Flood Fighting                                        methods.

If trees and shrubs are to be retained on levees,

alternative methods for inspection and other maintenance
Public Access

operations must be developed. The characteristics of the Deve!opment of general recreational Use of the

plants must be such that the advantages to ~oil stabilization,
levee system wil! require that additional access rights

wildlife and aesthetics would outweigh any disadvantages to be acquired from the landowner and that some agency be

~ levee maintenance and flood fighting, charged with responsibility for surveillance and the

Any additional costs for levee construc~on, necessary policing of the area.

maintenance, or flood fighting due to retention of vegetation

or multi-purpose use cannot, in fairness, be charged to
Dand Riqht~

flood control; therefore, a cost-sharing formula must be There is no legal basis at present for public

developed, recreational use of the levee system. Any program to

deve!op the aestheti~ wildlife and recreationa! potential of

~’~ -60-
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the Delta levee system must recognize the present private ~
ownership of these lands and must take the proper steps to

A berm on the w~ter-side of a levee ~does much
provide for public access rights, to absorb the energy of wind Waves and boat Wakes and

protect the toe of the levee from erosion. Many levees
Proposed Alternative Construction Practices

have been Constructed to provide a berm and others have

Funds for the construction of the levees existing been reconstructed w~th a setback for this purpose. In

today were allocated for the purpose of flood control only many Cases, however, the exposed Sides of these berms have

and no consideration of other values was involved. The not been adequately protected, and they are either gone

designs have varied somewhat, depending on the agency or fast disappearing due to erosion.

responsible, the materials available, and the expected by-
The protection necessary to perpetuate these berms,

draulic conditions, but in each case the intent has been if provided at the time of construction, will reduce the

to obtain an adequate structure for flood control purposes future expenditures necessary for flood control. If the

with the longest useful life possible without excessive values of aesthetics, wildlife preservation, and recreational

costs. Experience has shown that some practices, while potential are considered, the balance is overwhelmingly

they minimize the first costs on a project, necessitate in favor of revetment on the water-side of berms at the

expenditures for major additional work later to preserve time of construction.

the levee. However, if the expenditure is delayed for a It is proposed that all future Construction or

long enough period, this still may represent a saving reconstruction of levees, where public funds are involved,

during the overall life of the project unless some addition~l include the protection necessary to assure the permanence

benefits can be considered, of any berms on the Water-side.

There are modifications of levee construction                                                It is also proposed that the repair and revetment

practices that will enhance aesthetics, wildlife, and of existing berms, Under the Current Sacramento River Bank

recreation without jeopardizin~ flood control, but they Protection Project, be accelerated to reduce the eventual

require legislative recognition of the importance of these cost of the work, to prevent the serious deterioration

values, authorization to the agencies responsible for design of the levees they protect, and, at the same time, provide

andof additional construction funding, to consider these values, and the availability substantial benefits for aesthetics, wildlife and recreation.
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flood flows or rain. Vegetation could help to control

this damage and could reduce the need for other slope

An experimental project to construct a berm in front of an protection measures; the idea! time to introduce desirable

existing levee on Steamboat slough, without a setback, was

recently completed. This type of treatment m~Y be justified

species is when the slopes are clean.

It is proposed that planting of desirable plant

on other levees in the future, rather than allowing the

levees to deteriorate to the point where major reconstruction

species be included as a part of any new construction or

reconstruction of levees by public agencies. It is further

is necessary- proposed that these levees then be included in a Uniform

Levee Toe~ without Beams Maintenance Program to assure the necessary care during

Vegetation on many slopes has successfully resisted                                 the early stages of growth and provide adequate inspection

erosion for long periods, but the continual wave action at                                     and control on a continuing basis. The planting and propagation of new vegetation

normal water levels eventually undercuts the toes and

progressive caving begins eating into the levee. Where trees

on newly-reconstructed levees will reefs!re extreme care

on levee slopes are undercut in this manner, they eventually

and involve a considerable amount of hand work. It is

fall into the river and the root systems often tear a serious

recommended that personnel from the Youth Authority Training

Center, soon to be established near Stockton, be utilized

hole in the levee s!ope above, for this purpose. Past experience at the state’s Pilot

It is proposed that all future public construction

or reconstruction of levees without berms include revetment

Levee Maintenance Sites has sho~n that this type of personnel

at the toes to prevent undercutting- Where existing.Project

has the necessary experience for establishing and caring

Levees have vegetation and the undercutting has not yet

for plant materials. In addition, such a program would be

toes should be given
beneficial to the Youth Authority Program.

revetment at the
serious, thebecome

Special Problems in Peat
priority so that clearing and re-sloping will not become

necessary. Levees in the peat land area of the central Delta

Ve etation on New Levees .
present special problems. The sections cannot be increased

~ Unless rock revetment is provided, neWly-constructed
or changed substantially because increased loading or

~: levee slopes are sometimes damaged due to erosion by waves,
~;. -65-
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Purchase of Levees

excessive vibration may cause movement in the foundations- The required rights-of-way for levee construction

Re-sloping on the water-side is difficult, or impossible, and inspection in connection with Project Levees in the

because the channel is too close to the toe and the levees past have been obtained mostly in the form of easements.

cannot be set back because the unconsolidated foundation The cost for these easements have often been assessed as

material at a new alignment would take many years to stabi- the fair market value of the land so that little or no

lize. Rock revetment does not remain in place properly saving has been realized over the cost of buying the land

on the over-steep slopes, and sometimes the added weight in fee.

causes subsidence. The terms of past easements, in some cases,

A recently-developed techniqUe in slope protection have subsequently proved inadequate to provide the rights

involves the use of concrete "waffle blocks", with holes
L necessary for proper fulfillment of the commitments by the

formed vertically through the blocks. This type of protection State Reclamation Board. There is no assurance that the

involves much less weight per unit of area, and the holes

will allow regrowth of vegetation sfter the blocks have been

terms of easements written today will be entirely adequate

for the future as urbanization and the pressu@es for

placed, encroachment increase.
There has not been enough experimentation, as yet,

It is in the state and nationa! interest for a

to completely determine the feasibility of this method

for treating the various problems, but it seems to have

responsible public agency to have firm control of levee

maintenance and encroachments in order to protect the

possibilities for many special situations and could be an tremendous federal and state investments. The only sure

answer to some of the problems on peat levees.

It is recommended that studies be conducted to

method by which the State of California can guarantee the

refine the design of the blocks to provide maximum strength,

proper controls is to acquire the levees in fee.

develop means for articulation of the blocks, improve the

The levee acquisitions should no longer be made

manufacturing methods and to develop techniques for economical

on a piecemeal basis. Long-range planning for rights-of-

placement of the blocks. If properly developed, this type

way should be initiated as soon as possible, and all of the

levees that are now, or eventually will be, included in
for steeper

of slope or toe protection may be more suitable

slopes than rock revetment and, if properly produced and
-67-
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HOWever, the proposed Sacramento~San Joaquin
flood control or rehabilitation projects should be acquired

Delta Plood Control Project, now Under study by the U. S.
in an orderly manner.

Army Corps of Engineers, should be broadened to include
It is recommended that all levees, where public

benefits for wildllfe and recreation, and the California
funds have been or will be expended, be acquired in fee.

Legislature should be prepared to authorize participation

Present Project and Direct Agreement Levees by the State if the findings of the ~tudy demonstrate

Any of the present Project Levees or Direct feasibility.

Agreement Levees on which additional work is to be done snd The recommended modifications in Construction

where additional rights-of-way will be required should be practices should be thoroughly investigated in the

acquired in fee with the costs included as part of the project planning Stages as well as the possibility of

project costs. Where no future project work is planned, the acquiring the project levees in fee. The engineering

levees should also be acquired in fee to assure proper and economic feasibility determinations Undertaken in

control of maintenance and encroachments as well as provide the Corps ofEngineers, study could be the basis for

benefits to wildlife and recreation; but these costs would elimination of those islands which land subsidence and

involve land purchases only and cannot be included in any poor foundation conditions make impractical to include

flood control project funding, in either the Flood Control Project or the Uniform

Acquisition in fee of Flood Control Project Maintenance Program.

Levees, where easements have been obtained previously would

only involve purchase of the underlying fee value, but the
Pro osed ~iternative Maintenance Method

purchase of most Direct Agreement Levees would involve the The objective of the proposed alternative method

full value of the land. for maintenance of levees in the Delta is to preserve and

enhance the Scenic aspects, wildlife habitat and recreational
Non-Project Levees

opportunities without jeopardizing the flood protection
The major portion of the Delta levees are not part

of any present public project. Any construction or reconstruc-
provided by these structures. It is recognized that any

program departing from presently-recommended practices
tion undertaken on these levees now is financed privately,

must provide a uniformly high level of performance, even
and the methods used are those considered satisfactory by the

though present methods and practices do not achieve this
district or individual responsible.

goal in many Cases.



Oequipment and specially-trained crews employed on a continuous to

Although other aspects are involved to a lesser
basis. The crews and equipment would be assigned solely

~

extent, the principal objective of the program would be to
to levee wor~ and they would be available for emergency

preserve vegetation on the levees. To allow this preservation
* work during floods as well as for routine maintenance.

without jeopardizing flood protection, a method for managing
Although basically a water-based operation, some components

the vegetation to eliminate objectionable species and limit
of the mobile equipment would be designed to land and work

uncontrolled growth, and to perform the necessary inspection,
from the shore when required.

repairs and flood fighting is suggested.
The program is planned in particular to modify

~t is recognized that preservation of ~egetatio~ the maintenance methods for the water-side of the lsvees.

on levees would increase the difficulty of adequate inspec-
Work on the land-side of the levees, and on the water-side

tion and limit the economical use of conventional spraying
of levees behind berms and beyond reach of the waterborne

and earthwork equipment. This vegetation would also
equipment, would be done by land-operated equipment. However,

necessitate SPecial provision for emergency work during a
this land-operated equipment would be transported to the

site by water in some instances.
flood fight.

It is concluded that certain types of ve% ~tation
The use of Youth Authority wards to assist the

~)

would assist in erosion control and therefore can be
levee maintenance crews would be highly desirable, particularly

advantageOUS, provided the. obvious maintenance problems are
where extensive hand work in the thinning, cleanup and care

overcome.~ It is also recognized that in actual practice
of vegetation is required. In addition, personnel with

vegetation is now allowed to remain on some levees for long
this background would be most beneficial in times of flood

periods, and that a comprehensive, uniform program of plant
danger. During the floods of December 1964, the competency

O

management, inspection ~nd prompt repair work would result
of this type of personnel under skilled leadership was ably

~

in a higher degree of flood protection in many cases. ~
demonstrated when they were used along the Sacramento River

and in the Delta for flood-fighting and patrolling. A

~ Youth Authority Training Center is soon to be established

The proposed alternative method for levee mainten-
near Stockton.

ance %~uld involve the use of highly-versatile, waterborne
-71-
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Costs and Capabilities on Larqe~ Levees

~ A detailed estimate of time and costs for the

The basic unit of equipment for the proposed specialized maintenance operations on a large levee was

method would be a large, ll0-foot by 32-foot, self-propelled
made to predict what the maximum costs for the proposed

barge upon which would be mounted versatile power implements
Uniform Maintenance Program might be. The levee was

for work over and on the levee slopes and berms. The barge
assumed to have revetment to the level affected by wave

would be powered by a diesel generating system which would
wash at normal water stages and grasses above this zone.

provide power to operate the implements and propel the unit.
The scenic beauty and recreational value of the reach

CreW’S quarters would be provided,
was assumed to be enhanced by the retention or planting

other floating equipment ~ould include landing of trees and shrubs on the levee slope. The location

craft (LCM’s) which would carrY certain pieces of truck-
of the trees was assumed to vary from the zone of fever-

mounted equipment and a small, 25-foot by 50-foot, barge
ment to just below the levee crown, with the spacing

for transporting material, to be towed by an LCM or the large
variable, and with an average of about one hundred trees

per mile. shrubs were assumed to occur in small clumps
barge.

The purpose of the LCM units, in addition to                                   on the average of at least four clumps per mile.

towing the smaller barge, would be to carry trucks having
This example would pertain to major levees along

fittings identical to those on the barge deck,sO that the Flood Control Project, wherethe~aterial is predom-

either aerial platforms or telescoping cranes could be
inantly inorganic, and the freeboard required for flood

flows results in a large area of levee slope being exposed
mounted on them.

At times, one or more of the LCM’s could work in during normal water levels. Costs for maintenance of this

conjunction with the large barge, either performing parts
type of levee would represent the maximum to be expected

of the maintenance WOrk or transporting supplies and equip-
under a program using the alternative method.

ment. HoweVer, the mobility of the LCM’s would make them

ideal for small isolated problems, so that a significant part

Maintenance Tasks Performed

of their time would be spent on small jobs remote fro~

The required annual maintenance for the assumed

levee, including the waterward slope, the crown, and the

the main barge.

-73-
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O
Youth Authority wards could be used                             to

landward slope, was assigned to the various units, recognizing
profitably for work of this type.                                o,

the seasonal nature of some work items and the special                                                    4. Tree trimmin . The removal of undesir-

capabilities involved,                                                                                                      able trees, tree limbs, and tree tops

Maintenance work performed by the proposed system would be done principally during the

was assumed as follows:                                                                                                    winter season when the leaves are off.

I. ReDair of slopes and bank protectio.~. This Most of this work would be done by the

work would be done intermittently on a year- barge because of the longer booms with

round basis, as the need arises and the more larger load capacity and because of the
seasonal workload permits, and would involve

availability of a chipper and burner
both the barge and the LCM’s, depending on for disposal.

the size and location of the problem.

2. Waterinq. Watering would be done during the                                                   It was conservatively assumed that this

summer months only, and would be required                                                      work must be completed in a three-month

principally where new grasses or other                                                         period. If experience showed that tree

ground cover plants were being started,                                                        trimming could be carried on during more

Watering could be done from the barge or the                                                  than a three-month period, the proposed

LCM’s.                                                                                                      units could cover a larger area and make

3. Burn-off of qrass.. Burning of grass would be                                                more efficient use of the equipment.

required where rank stands of annual plants                                              5. .Brush cuttinq. Brush cutting would be done

prevent adequate inspection and rodent control                                                  throughout the year, but a major portion

measures. This would involve portions of the                                                might be done during the winter months

waterward slopes and much of the landward                                                     concurrently with trimming. The LCM’s

slope, but would not usually involve the same                                                would carry on this work during the winter,

areas that require watering. Burning would be                                              but the barge could assist during other

done during late summer and early fall, and                                                  seasons. Some portions of this work would

either the barge or the LCM’s could provide

water for fire control.                                                                                        -75-
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8. Inspection. Inspections would be made by all ~o
units as they move through the area on various

involve hand labor as a supplement to                                                                                                                                    o,

the equipment opeEation. This labor could                                                            assignments, but complete inspections should be made during the spring after the flood

be provided by the Youth Authority wards. season, and during the fall after the burning

spraying to eliminate

6. ~"
and before the winter rains. The bulk of

undesirable species or control excessive the inspection during the spring and fall

growth WOUld be done principally durinḡ peaks would be done from the LCM and truck

the spring and summer, some of this units. Cleanup of trash from recreational

could be done from the barge while other use could be done in connection with the

work is in progreSS, but much of the spraying

could be. done from the more mobile LcMand                                                      inspection. 9. Flood fiqhtinq. All units could be available

truck units,
for flood fighting when needed, but the

some rodent control would~cont_q~rol- LCM-truck units would probably be the most
7.

be carried on in conjunction with other work useful except in special cases. This operation

on a fairly continuoUS basiS, but the major could include removal of vegetation where

share would be done in the fall, using required as well as transportation of equipment,

principally the LCM and truck units. Extra

hand labor from the proposed youth Authority

supplies, and personnel. The availability of

crews from the Youth Authority Training Center

Training Center at StocktOn could be used would be s highly valuable adjunct to this

equipment and the permanent personnel.profitably during the psak season.

1 The problem o£ rodent control may justify Depart- Optimum size of an initial qroup
?

additional study by biologiStS in the

~ ment of Fish and Game to develop better methodS-

The pesk seasonal requirements for ec~ipment and for

~ ~ skilled personnel were evsluated in the light of the maqnitude
a check should

~’~ If such a study is undertaken, ? of various tasks, the seasonal limitations and the suitability

be made with the U. S. Department of AgriCulture

and the University of california AgriO/itural
~ of e~uipment. It was decided that most of the tree trimming

-77-Extension Service to take advantage of their i
research in this are~.
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Costs for the ro Osed initial maintenance rou
should be done from the barge and during the dormant season,

estimated at three months. On this basis, tree trimming was The initial cost for a completely equipped self-

determined to be the critical task and the capability of the propelled barge and the smaller support barge is estimated

group was limited to the miles of levee that could be covered to be $275,000. The initial cost for three LCM’s with

during the three-month period using the barge, with only minor ,r trucks and hydraulic cranes or aerial platforms is estimated

assistance from other equipment. It was estimated frc~ man- to be $252,000 giving a total equipment cost of $527,000.

The breakdown of these figures is given in Table 2.power studies that three LCM’s, with lesser use of the barge,

could perform the other tasks on the same mileage of levee during Lring Careful estimates of the seasonal limitations and

the balance of the year. time requirements for each of the work items listed Under

Efficient use of the barge for an operation such as
~

Maintenance Tasks Performed indicate that the proposed

tree trimming would require six men, but some other operations ~s group could adequately maintain about i00 miles of major

would require only two men. The LCM’s would require a two-man in levees with the eight full-time men. This indicates that

crew each. The optimum size of a crew was established as eight ;ht the initia! investment in equipment would be about $5,300

men. This includes a maximum of six on the barge or two each on ~ on per mile of major levee to be maintained.

the LCM’s, and includes two extra men for overlap of equipment

use, replacement during personnel leaves, and maintenance work. ~k.
Annu~l cOsts for far er levees

It will be noted that all of the equipment units would ]uld .Annua! costs for the larger levees Were estimated

have a rather high percentage of idle time; however, the annual ~al by Using the. same distribution of tasks as that Used to

cost of idle equipment is a minor factor compared to labor determine equipment requirements. "£otal annual costs,

costs. As a result, the group was planned to make maximum use ~e including.~perati°n, maintenance, replacement of equipment

of personnel ~ather than equipment. The "idle" time would and Overhead, Were estimated to be $I,~00 per mile. Table 3

also al!ow for maintenance and repair of equipment,
gives the total annual costs for 100 miles and Table 4

If experience shows that tree trimming can be done                           gives a breakdown of these costs by tas~ on a per-mile

efficiently during more than a three-month season, it may be per-year basis.

possible to add more men and mske more efficient use of the

equipment without wasting manpower. -79-
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TABLE 2                                                                                                                                                      ~-~ O

ESTIMATED CAPITAL COSTS OF EQUIPMENT FOR TABLE
PROPOSED INITIAL MAINTENANCE GROUP

ESTIMATED ANNUAL COSTS O.FOR PROPOSEDBARGES INITIAL MAINTENANCE GROUP o
Self-propelled Barge $ 60,000 00

Heavy-duty Crane 50,000 00
Barges

Aerial Platform                                                     15,000       00

Hydraulic Crane 5,000 ~00 Replacement, normal maintenance, etc.
$ 27,500OperationChipper 6,000 ~00

Burner 3,000 ~00
$ 36,500

Power Unit 25,000

Drive Unit 25,000 ~00

Crew Quarters 10,000 tOO Replacement, normal maintenance, etc.
$ 22,000OperationMiscellaneous Support Equipment                                  ~5 000      )0~0

Subtotal $ 209,000 ~00 $ 28,500
Support Barge ~0 000 )0__~0

Total Annual EquiPment Costs
Subtotal $ ~29,000 )00 $ 65,000

Contingencies ~ 20% 46,000 I00
Labor Costs (8 men, including overhead)

~ 120,000Supplie~

CAPITAL COST OF BARGE & EQUIPMENT                      $ 275,000      J00                                                                      5 000Total Annual Maintenance Coats
LCM’s (i00 miles of major levee) $ 190,000

LCM’s 3 ~ $50,000 $ 150,000’ ~00’

~Trucks 3 ~ $I0,000 ~ ~0.~0

Subtotal $ 180,000 300

Hydraulic cranes 2 ~ $ 5,000 I0,000.~ ]00*~

Aerial Platforms 2 9 $I0,000 20,000~�" 900*~

Subtotal $ 210,000 ~00.

Contingencies ~ ~0~

CAPITAL COST OF LCM’s AND EQUIPMENT $ ~5~,000
*Will be much cheaper if available from war surplus -81-

**An extra unit is included for versatility
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Costs for Minimum Freeboard Lev~es

TABLE 4
The costs developed in the previous section represent

ESTIMATED ANE~JAL MAINTENANCE COST PER MILE OF LEVEEFOR pROPOSED ALTERNATIVE METHOD mils a comprehensive program on large levees, with considerable

attention to developing natural beauty on the levees as
$    10 per mile

well as to the basic purpose of flood control. Levees ininspection
620

Repair of bank protection
the lower Delta typically have little freeboard and are

110
not susceptible to extensive reconstruction or re-sloplng.Watering grass 50

Selective spraying Introduction of new species of trees is not feasible in
40

many cases, so the maintenance program would consistFertilization                                                 210

principally of inspection, selective spraying, trimmingGrass burnoff

Brush cutting and plant replacement and removal of undesirable native growth. The cost of
260

evee an alternative maintenance program for this type ofRodent control 390 mile
levee has been roughly estimated at $500 per mile perTree trimming

$ 1,900 / levee
mile year, and costs throughout the Delta area would vary all

the way between this figure and the $I,900 per mile

~ se for larger levees.

Note: These costs include supplies, operation, maintenance,and replacement of equipment as well as overhead expense                                           Sinqle Aqency Responsibility

The economics of specialized equipment can be

realized only if equipment is operated on a continuous

basis by properly-trained personnel. It is proposed

that the program of uniform maintenance be undertaken

by a single group occupied continuously and solely with

levee maintenance and charged with the responsibility to

first, maintain the integrity of the levees system as

flood protection structures: and second, preserve and



Administration

enhance the aesthetic, wildlife and recreational values

of the area to the highest degree practicable.
The technical staff of the State Reclamation Board

The State Reclamation Board is now chargea with should include experts in landscape technology, wildlife

management, plant biology and recreation to assist inresponsibility for approval of construction work or

encroachments on levees within the flood control project : interpretation and evaluation of the various problems,

or which affect the project. This agency also has
conflicts and benefits in order to facilitate the application

provided the assurances for maintenance required in
of the policies set by the Board. These people should be

connection with the Project Levee System and is contracted to the Reclamation Board from the State agencies

responsible for initiating the measures necessary to representing their disciplines rather than being employees

improve unsatisfactory maintenance. It is proposed
of the Board, so that they truly represent their respective

that the responsibility for implementation of policy,
specialties.

administration and performance of the single agency
Project formulatio~

levee maintenance program using alternative methods

be assigned to the State Reclamation Board. Plans for. all investments and projects under consideration

should be referred to the various county, State, and federal

Policy Formulation agencies concerned with flood control, Water development,

The responsibilities and powers of the Board wildlife and recreation with arequest for their comments.

should be broadened to the extent that, while the

primary responsibility is clearly understood to be

flood control, the Board would be assigned the duty The maintenance crews should be¯advised by people competent

and given the authority to implement policies for levee in plant biology, wildlife management snd recreational problems

construction and maintenance fo~ the preservation, in order that complete and competent information is available

restoration and enhancement of scenic beauty, wildlife for administrative and policy decisions.

and recreation.

To accomplish this objective, the Board’s member- Proposed Uniform Maintenance Proqra.~

ship must be broadened to include representatives of It is concluded that preservation of the scenic and wild-

wildlife and recreational interests in addition to llfe values of the Delta and utilization of the recreation

those concerned primarily with flood control.
POtential without jeopardizing the flood control depends on

-85-
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establishment of an adequate Uniform Mmintenance Program. This initial program might well inClUde SOme of the

This program would apply the proposed alternative ] levee mileage now in State

maintenance
maintenance method under a single agency and would allow certainly include substan~a._.~ reaches alongareaSaand~ajor should

retention of trees and shrubs on the levees. It would Stream channel, but the actual

selectionalso provide the necessary surveillance and control, included should be left to of levees to be
the agency inDetailed studies have been made of the tasks that suitability for inclusion in charge. The

an initialmust be performed, the equipment and personnel necessary on the location and type of_ levee, program will depend

to perform these tasks, and the costs entailed for reaches levee, and the attitude of the local the district condition or landowner, of the

of representative levee. These studies are only on paper,

however, the method is novel and use of the equipment is
The cost of equipment for a maintenance

unique. Estimates of capabilities and costs should be
¯

~ atf°rs an initlalor one$5,300hundred miles of levee has groUPbeen estimatedsUltable
considered preliminary until actual experience has been

-530,000, per mile. There will also be costs in
gained. The program should be initiated on a modest scale

and expanded experience is accumulated.as
investment for an initial group is estimated at

Recommended initial scope

A balanced group of equipment and personnel was The estimated annual costs of maintenance by the alterna.

estimated to be capable of maintaining about one hundred tire method for levees along ma~or

channelsmiles of levee~ It is recommended that the initial scope per mile; and for levees with minimum freeboard, are $1,900

of the program include not more. than the one hundred
The initial program should include a predominance $500of thePer

mile.
miles and preferably somewhat less. This limitation is larger levees, and an average

especially important until the personnel gain experience
should be reasonable. These costs annual are cost based of on $1,5001965 per prices, mile

in the use and capabilities of the equipment. The density Based on an average annual cost of $1,500 per mile, the

of trees and shrubs and the required treatment have been annual COsts for be the initial portion of the Uniform Maintenance

estimated on a preliminary basis, but the optimum program Program would
$150,00n.

to assure flood protection and, at the same time, maximize

other benefits must finally be determined through experience.
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special precautions to assure adequate safety for flood

- -. a~ll Uniform Maintenance Proqra~                                   control. Furthermore, because emergency patrolling during

As experience is gained with the alternative maintenance                           flood seasons depends primarily on a clear view of the land-

method, and as levees are rehabilitated under the bank pro-                             side slopes of the levees, the recommendations for use oftrees and shrubs will be limited to the water-side slopes,

tection and flood control projectS, the Uniform Maintenance

program could be expanded and should ultimately include at

the berm@,, and channel islands.

least 665 miles of levees in the Delta. These levees would

Trees and shrubs on berms and channel islands present no

vary al! the way from the large levees on major stream

special problems for maintenance and flood fighting in most

channels to minor levees on backwater sloughs. Assuming

cases, so any special construction or maintenance procedures

that the average annual costs are $1,200 per mile, the

would be for the purpose of preserving and enhancing the

ultimate total annual costs for the program would be

vegetation rather than to assure flood protection. There is ¯

no requirement for limitation of density or location for trees

about $800,000.
The capital investment for maintenance groups to operate

and shrubs in.these areas unless channel capacity is an initial

the ultimate program, estimated at $5,500 per mile, based

factor. This is not generally a problem in the Delta, so any

on 1965 prices, should total about $3.7 million, including

program to improve scenic beauty, wildlife habitat, and

recreational values should take all possible advantage of

the initial group, the berms and channel islands.

Pro osed Mana ement of Ve etation
The use of trees and shrubs on the water-side slopes of

Annual or perennial grasseS, and other low-growing levees must represent a compromise between the wild growth

ground cover plants are completely compatible with levee
that may be ~deal for scenic beauty and ~ildlife, and the

clear slopes that might be desirable for maintenance purposes.maintenance for flood control and are permissible on either

Full advantage should be taken of the capability forthe land-side or water-side levee slopes without any special

maintenance precautions- This growth is, in fact, encouraged

!
inspection, repairs, and maintenance among trees and shrubs

under the proposed Uniform Maintenance Program, but thisin the federal regulations for maintenance of flood control

capability should not be exceeded. The recommendation for
project levees.

The discussion of proposed management of vegetation is        ~.                management of vegetation on levee slopes is limited to those

concerned with trees and shrubs, which are not entirely

compatible with present maintenance methods and require ¯ -89-



reaches that can be included .in the proposed maintenance o~
o,

program.                                                                                                                                                                              (D

Any program for management of vegetation must first

assure the flood control safety of the levees, and beyond

that should provide the maximum possible benefits for scenic

beauty, wildlife and recreation.

Requirements for Wildlife

Levee vegetation is most important to non-game wildlife,

and this is considered to be its primary value, from the

standpoint of overall wildlife conservation as well as for

aesthetic and recreational benefits.

For the majority of the bird species, there should be

at least 85 percent total ground coverage with 35 percent in

trees and shrubs, 25 percent in taller weeds and the remain-                                                                                                           ~’)

der in grass. For many wildlife species, there should be

intermittent patches of relatively dense shrubs. The

spacing ofthese clumps should not be more than one-fourth

mile for most wildlife and should be about half that distance

for somespecies, such as cg/ail.                                                                                                                                             O

There should be a variety of trees and shrubs to pro-                                                                                                              ~

vide food, nesting potential and year-round cover. Trees

with spreading crowns are generally the most desirable,

and the inclusion of some conifers is recommended. Shrubs

should include evergreens, be non-spreading, thick-branched

and thornless, and should provide some wildlife food.



Requirements for Scenic Beauty and Recreatign Levees on Ma "or Flood Channels

The requirements for wildlife are also generally
The levees along the major flood channels justify more

adequate for aesthetics and recreation. The positioning of
detailed planning for the use of vegetation; the results to

trees on the levees should vary, with some near the toe and
be achieved are warranted- They also are exposed to higher

others distributed on the slope at least up to the crown,
velocities during flood flowS so that the means for prevent-

The spacing of trees along the levees should be irregular,
ing and correcting erosion problems is of paramount importance.

so that the overall effect is of wooded areas interspersed
The trees and shrUbs should be selected for the best

with open, grassy slopes. Grasses or other ground cover
characteristiCS of stability and hardiness with secondary

plants should be encouraged to cover revetment on the levee
consideration of wildlife suitability and attractiveness-

slopes.
The locations of the trees should vary from a little above

normal water surface to a little below the crown and the
Typical Use of Veqetation on Levee Slopes spacing should be irregular, some trees should be replant-

The use of vegetation on levee slopes would vary
ed on reveted slopeS, and particular care should be taken

greatly depending on the location, material, and the depth or
under the UniformMaintenance program to repair any displace-

normal freeboard, or exposed slope. At one end of the scale
ment of rock that occurs due to the growth of the trees.

are the levees along the major flood channels, with extensive
Grasses or other ground cover plants should cover the

slopes exposed above the normal water surface and constructed
slopes between trees and shrubs, with particular attention

of predominantly inorganic material. At the other extreme
to covering the revetted areas. The species best suited

are the peat levees in the central Delta, where critical
for this purpose will be selected during the current

high water periods are more the result of high tides and
Pilot Levee Maintenance study; but where new species are

winds than flood flows, and the exposed slope or freeboard
not suited’ the growth of native grasses should be

encouraged-
is minor, even at !ow water stages.

The treatment that can be justified, or that is even Central Delta Levees

possible, is very different in the two extreme cases, and Many leveeS in the central Delta have only a few feet

levees throughout the Delta vary all the way in between, of freeboard, even at low water. These levees do not have



enough root zone to support the larger trees and do not

aspects are desirable, this objective can be achieved byprovide enough space to justify an expensive program. The

topping and trimming.vegetation on this type of levee should consist of native

Scenic beauty requires some variety in species and leaftrees, shrubs and grasses, with encouragement of such species

colors; also, shape and flower characteristics are important.as Alder. Only the clearing and trimming which is required

for inspection and maintenance and to prevent toppling The location and spacing of plants may be as important as

should be practiced, their characteristics. Wildlife requires a variety of

species to meet the food and shelter needs and also requiresThe peat levees do not have the structural stability to

some grouping of trees and shrubs at intervals to providepermit extensive reconstruction, but a program of experimen-

refuge. Recreation requirements include shade and pleasantration has been proposed to provide revetment in the normal

surface Zone. environment.. Both recreation and scenic beauty requirements

are completely compatible with wildlife.

Suitability of Vegetation No work was done on the suitability of various grasses,

The criteria for selecting suitable vegetation for levee as the final recommendations of the current Department of

Water Resources Pilot Levee Maintenance Study should beslopes and berms includes compatibility with flood �ontrol and

their contributions to scenic beauty, wildlife shelter and followed when selecting low ground covers.

The following points should be considered in any plantingfood, and recreational enjoyment. The vegetation must be able

or selective clearing program.to withstand the drought conditions in summer and yet not be

1. All tree and shrub classifications are based onseriously affected by periods of submersion during flood seasons.

mature growth under favorable conditions-Resistance to disease is a necessary characteristic from both

2. No tree will develop a very strong root system ifthe flood control safety standpoint and consideration of main-

tenance costs. growing too close to water, as roots of most

~ species tend to stop growing when a sufficientA strong root system is desirable for stability during

water supply is available, or, at best, to developfloods and high winds, and generally indicates a hardier plant

a shallow, plate-like root system.in other respects. Moderate heights and top weights are desir-

able, again from the standpoint of stability, but, if all other 3. Thick, bushy evergreen trees and shrubs are the

best for most species of wildlife, but some

deciduous trees are satisfactory.
-93-
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4. Tree topping will make the tree bush out. ~o~

This provides excellent nesting cover for ~

many song birds, levees bordering the waterways are private property.

5. When the determination is made as to which This area has a tremendous capacity for recreation and

plants should be removed during a selective has unique characteristics that cannot be replaced,

clearing operation, a priority should be either now or in the future. However, the full recrea-

established on shrubs and trees to be left tional potential cannot be realized without the public

standing. This would necessitate s man use of levees and channel islands along with the water-

familiar with wildlife needs and the differ- ways.

ent plant species found on Delta levees as part Studies indicate that the recreational demand in

of the maintenance supervision, the Delta will exceed the capacityby 1990. The

6. There must be combinations of several trees california voters, in passing the State Beach, Park,

and shrubs for maximum wildlife benefits. No Recreational, and Historical Facilities Bond Act of 1964,

Single species, even though in itself it recognized the importance of providing now for the

¯ provides good wildlife habitat, issstisfactory.
aesthetic and recreational needs of the future. The

7. Fast-growing trees may be used initially, even present heavy use of this area testifies as to its im-

though the characteristics at full growth are portance today. ~,)

undesirable. These trees may then be elimi- When the potential use of the levees for land-based

hated when slower-growing species can replace recreation is added to the increased usefulness of the

them. waterways, the assurance of public access rights is

probably the best buy in recreation available today for I
Proposed Public Use of Levees

the public dollars.                                                         ~

The Delta includes vast areas of water which are A program to provide for public use of the levees

completely open to public use, but practically all of the must first assure the flood control capability of the

structures and, second, provide the maximum aesthetic,

wildlife, and recreational benefits compatible with flood

-95-
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control. This program must include many Non-Project

Levees in addition to those now included in the various

public works projects.



To achieve the maximum benefits for scenic beauty, wild-
be urged to press their study of the Delta Flood Control

life and recreation, modified methods of maintenance must be
Project and that they be requested to coordinate their

applied so that vegetation can be retained on the levees.
planning efforts with all affected State and local agencies

First, however, many levees should be rehabilitated so that
and special-interest groups as well as with the U.S. Fish

these maintenance methods can be applied without jeopardizing
and wildlife Service and the U.S. Bureau of Outdoorflood control. Finally, public access must be provided for,
Recreation. Only in this manner can full consideration

zoning must be planned, and the necessary policing must be
be given to incorporating all the possible benefits to

provided to assure the orderly development and optimum use
scenic beauty, wildlife and recreation into the project.

of the area.

Rehabilitation of Levees ~

Rehabilitation of many levees, particularly those in Public access to the levees for recreational purposes

the Non-Project category, is a necessary prerequisite to is essential for the realization of the full potential of

their inclusion into the proposed Uniform Maintenance Program the Delta. The preservation and enhancement of scenic

which will provide for retention and control of vegetation, beauty and wildlife habitat will require the application of

The PrOposed Sacramento-San Joaquin Delta Flood Control Project~ modified maintenance methods on a uniform basis. Finally,

now under study by the U.S. Army Corps of Engineers, is the the general use of the levees by the public will require

logical means for achieving this objective on the present strict control of encroachments, the enforcement of

Non-Project Levees. zoning regulations, and policing to control vandalism,

The proposed project could include all of the levees of ~. littering and sanitation.

the Delta not presently involved in a public works program, All of these purposes are best served by public

where engineering feasibility and economic justification can ownership of all those levees that are of value to scenic

be demonstrated. Any levees that cannot meet these criteria beauty, wildlife or recreation. ~This may exclude levees,

should not be included in the Uniform Maintenance Program. or sections of levees, that are now highly developed with

It is recommended that the U.S. Army Corps of Engineers homes’or businesses that are compatible with the eventual

zoning of the Delta.

Although not strictly a part of this study on levees,

-97-
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the channel islands in the Delta can be s very significant Present Non-Pro’ect Levees

adjunct to the improvement of the levees. Many of these All present Non-Project Levees that are eventually in-
islands now support trees, and parts of others could be

cluded in the proposed Sacramento-San JoaqUln Delta Flood
raised by dredging so that trees could grow. These could Control Project should be purchased in fee. That portion

serve as wildlife habitat and recreation spots in themselves of the purchase price which would be required for rights-Of-

and would greatly enhance the scenic beauty and recreational way would automatically be a part of the flood control

value of the waterways. These islands should be purchased project costS. Additional costs over and above the price

before their usefulness is ruined by unsuitable developments, of an adequate easement, if any, would be chargeable either

Present ~r.oject and Direct Aqr~ement Levee~ as protection and restoration of wildlife habitat or

These categories include about 385 miles in the flood hancement ef recreation-

control projects and 80 miles in Direct Agreement Levees, Estimated Non-Flood Control Cost~S
~evee purchases

including those along the Stockton ship channel. Rights-of-

way for Project Levees have been secured by the State Proposed purchases of levees would include up to about

Reclamation Board; about 15 miles by fee title and about 370 370 miles of levees within existing flood control projects.

miles in the form of easements. The Direct Agreement rights- Additional construction work under the present Bank Protection

of-way were mostly in the form of construction easements, in- Project is planned for 15 miles of these levees, and similar

relying no access rights after the project completion, work will be required on most of the remainder, work is

Some of the present Project Levees are destined for completed on about 70 miles of the present Project Levees.

further work under the Bank Protection Project now in progress ~n the Delta, there are about 80 miles of levees which
and all but about 70 miles will eventually require similar have been constructed or reconstructed under direct agree-

work. Purchase in fee title of the levees involved should ments with the U.S. Army Corps of Engineers and on which no

be a prerequisite to any further work and should be included additional work is planned. Generally, there are no rights-

in the project cost. The outright purchase of the remaining of-way existing onthese levees.

70 miles of levees in this category should be considered for There are now about 550 miles of Non-project Levees in

assurance of proper maintenance and enhancement of wildlife the Delta, of which about ~00 miles could qualify under the

and recreation.

-I00-
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proposed Delta Flood Control Project, and rights-of-way would TABLE 5 (DO~
be required. The remaining 350 miles on Non-Project Levees ESTIMATED NON-FLOOD cONTROL cOSTS

o,

FOR LEVEE PURCHASES
should not be considered for purchase, nor for inclusion in

the Uniform Maintenance Program until the need is proven and

their suitability can be carefully evaluated. ~ Cost____~s

Table 5 shows the estimated separable, non-flood control

costs for purchase in fee of these levees. Purchases in Existing Project Levees

connection with flood control work are assumed to be part of Construction completed
70 $250,000

Additional construction 300 In flood control project coststhe project costs,
planned

Now owned in fee by State
15 Nil

80      $450,000
Direct Agreement Levees

Existing Non-Project Levees

Proposed Delta Project 200 In flood control project costs
Levees

Remaining Non-Project 350 Not included in proposed program _
Levees

Totals 1,015 $700,000

-I01-
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Cost Allocation~
Where possible, allocation of costs for the total

A program to insure the flood protection of the Delta, program should reflect the benefits for various purposes
and, at th~ same time, preserve and enhance the scenic beauty,

and to various groups or areas. The problems of assessing
wildlife resources and recreational potential in the area,

these costs to the various beneficiaries must also be
will involve annual maintenance costs in excess of those

recognized, as there is no useful purpose in proposing an
required for flood control purposes only. Before such a

intricate formula of allocations that cannot be practicably
maintenance program can be applied throughout the Delta, how-

applied.
ever, many levees will require rehabilitation to bring them

Rehabilitation of the levee system and application of
to a condition that can be satisfactorily maintained. Also,

the Uniform Maintenance Program will yield substantial
there will be substantial costs in staffing, equipping and

benefits for flood control as well as for wildlife and
training of the groups to initiate the Uniform Maintenance

recreation, but it must also be kept in mind that public
Program.

use of the Delta waterways by commercial shipping and

S~tisfactory performance of the maintenance and proper pleasure boaters is now causing substantial levee damage
control of encroachments can best be insured by acquisition

for which no public responsibility has been recognized.
of the levees in fee. Because full realization of the wild-

Preservation and enhancement of scenic beauty and wildlife
life and recreational potential of the area depends on public

~ certainly provides benefits to many residents and recrea-
ownership of the levees and channel islands, substantial costs ational users in the area. It also represents the conserve-
for land purchases will be involved,

tion of resources with recognized statewide and national

Levee rehabilitation, land purchases and inltial costs of significance. Developing the recreational potential of the
the Uniform Maintenance groups are defined as capital costs.

Delta will stimulate commerce in the Delta and the nearby
Annual costs for the maintenance program include operation,

communities but it will also constitute a unique and signi-
maintenance and replacement of equipment, supplies, and labor

ficant contribution to the total recreational resources of
costs, including overhead. Administration of the program is

ii~
the ~tate and of the Nation.

assumed to be a portion of the work performed by the respon~
i~iI : Detailed assessment of costs among recreational users,

sible agency and no estimate of costs has been made for this

~I~
wildlife conservation interests, and beneficiaries of the

item.
commercial stimulus is not practicable. Only those capital

costs that should not be charged to flood control have been



considered, and the discussion of allocation for these costs

is limited to the following:
the purchase of land rights underlying the existing easements.

The entire value of the land would be involved when purchas-
1) Separation of costs that might be met under

ing Direct Agreement Levees in fee.
existing programs and presently proposed programs

The levee repairs, prerequisite to inclusion in the
from those that will require initiation of new

Uniform Maintenance Program, are assumed to be completed
programs or special legislation.

under the present Bank Protection Project, future bank pro-
2) Citation of the existing legislation under which

tection work on Project Levees, and the proposed Delta
federal participation is available.

Flood Control Project. Planning for much of this work is
The discussion concerning allocation of continuing annual

not as yet completed, and cost estimates are not available.
costs for the Uniform Maintenance Program is limitedto a

The work would be justified on the basis of flood control
tentative proposal for sharing between the State and local

and no funding for other purposes should be necessary.
interests, and would be subject to review after a period of

Present maintenance work by the local interest is
experience.

either done by contract or by using equipment and personnel

Capital Costs from other operations on a part-time basis. The need for

a large investment in special equipment and for staffing is
Capital costs include land purchases, levee r~habilitation

not normally encountered. It has been recommended that the
and initial investments in maintenance units.

annual costs, which include maintenance and replacement of
The purchase in fee of levees involved with flood control

equipment, be shared by the local interests, but the large
projects is assu~ned to be a part of those project costs. This

initial investment should be allocated entirely to public
assumption includes the current Sacramento River Bank Protection

funding.
Project, future bank protection work that will be required on

Table 6 shows the estimated separable, non-flood
Project Levees, and the proposed Sacramento-San Joaquin Delta

[ ~ control capital costs for the proposed program.
Flood Control Project.

The purchase in fee of levees where no flood control

work will be needed would require funding for the purposes of

aesthetics, wildlife and recreation only. In the case of

Flood Control Project Levees, this cost should only involve
-106-
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Table 6                                                                                                                                        ~o~
ESTIMATED NON-FLOOD CONTROL CAPITAL COSTs                                                                                                                              ~’

(Based on 1965 prices)

Levee purchases in fee cannot be defined as "local", Public Law 89-72 would apply
(From Table 5 ) $ 700,000

and the separable costs for recreation enhancement would be
Levee rehabilitation

allocated one-half to the Federal Government and one-half
Maintenance units

in flood control Project costs
to the State or local interests.

Initial group

550,000 Annual Costs
Additional for proposed ultimate program ~

There would be continuing annual costs for the UniformTotal non-flood control capital costs ~ 4,400,000.

Maintenance Program, estimated at $i,900 per mile for majorWhere federal participation is involved, it is assumed that

stream channel levees and ~500 per mile for levees in theflood control project costs could be assessed on the presently_

central Delta with minimum freeboard (1965 prices). Theaccepted formula of tw~-thirda to the Federal Government and

initial program, which would involve i00 miles, is estimatedone-third to the~state or local interests. Separable costs for

at $1,500 per mile because of a predominance of largerprotection and restoration of fish and wildlife habitat, Under

levees, but the ultimate program, which would involve aPublic Law 85-624, the Fish and Wildlife Coordination act, should

majority of the Delta levees, should average ~1,200 per mile.be included as a Part of the project costs and shared on the same

formula. Estimate of present costs for levee maintenance, which

are paid by the local property owners, vary from $I,i00 per
Separable costs for recreation enhancement COuld be in- mile down to $200 per mile. These estimates are based oncluded in federal projects Under either Publlc Law 87-874, the

sparse data, and there is no way to evaluate whether theyRiVers and Harbors Act of 1962, or Public Law 89-72, the

represent an adequate level of maintenance in all cases.Federal Water Project Recreation Act. If the federal Work in

The sharing of costs between local contributions andthe Delta is defined as non-reservoir, local flood control

~ public funds for the initial program should be negotiatedprojects, the costs could be borne entirely by the Federal

i for each reach of levee with the appropriate local interest..’Government under Public Law 87-874. If the Delta projects

~I~Jillil

The agency responsible for the program should estimate costS’

-107-
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for the particular reaches using the proposed alternative
~

i
i

method~ the local share should be one-half this amount

~i

unless evidence can be produced that total costs for
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adequate maintenance under present procedures would be less. for this work should be by purchase in fee, and the costs

o~
o,

The local share should be a flat annual cost per mile and should be included as project costs.
any departure from the estimated total costs with the alter- purchases of other levees where rehabilitation is not

the
native method should be absorbed in the public share. How-

required, and the initial investments to implement
ever, the cost-sharing agreements should be made for a period

uniform Maintenance groups will require special financing.
not to exceed five yesrs and should be subject to renegotiation

as based on experience gained during the initial period. Table 7
The annual costa of the proposed Uniform MaintenanCe

indicates the estimated annual maintenance costs.
Program should be assessed in part to the local interests
who are now responsible for maintenance- Their fair share

basis to
Table 7 of this cost has been estimated on a preliminary

ESTIMATED ANNUAL MAINTENANCE COSTS be 50 percent- The remaining portion of these annual costs
{Based on 1965 prices)

will require special financing.Miles of Average Annual Total Annual Costs                                    Those costs which will require special financing

users of
Levee      Cost Per Mile       State     Local represent benefits to residents and recreational

Initial program    100 $ 1,500 $ 75,000 $ 75,000 They also represent substantial benefits to
Ultimate program 665 $ 1,200 $400,000 $400,000 the area.

wildlife conservation and to the preservation and enhance-
It has not been assumed that the federal government

¯ ment of a unique recreational potential of regional,
would contribute to the continuing annual costs of the proposed

statewide and national importance- the costs
program. Considering the impracticability of assessing

Financinq in detail to the various beneficiaries and the broad nature

The rehabilitation required to put levees in a safe of many of the benefits, it is recommended that these

condition for incorporation into the Uniform Maintenance separable costs be proposed for funding by special acts of

Program is assumed to be included in either the Sacramento ~- the California Legislature and the united states Congress.

River Bank Protection Project or the proposed Sacramento-

San Joaquin Delta Flood Control Project. The financing

should then be the same as for current U.S. Army Corps of -ll0-

Engineers work in the Delta. The acquisition of right-of-way
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CHAPTER V.    DELTA AQUATIC
The Delta is the vertex of the Central Valley River

PARKWAY SYSTEM
System and logically should be the beginning point or merging

point of any continual chain ~f developments throughout-
The economic and social development of the Central

Considering the totsl river system as the resources, the best
Valley has brought about land uses and water uses which require

method of relating its developments is by the establishment of
detailed manipulation and control of the rivers and accom-

a parkway system. Because the major resources are waterway
panying natural areas. Pressures of urban, industrial and

related and much of the waterways are navigable, the parkway
transportation growth continue to compete with, and force
back the natural characteristics. These uses planned for                          system could be traveled by both auto and boat and, in many

instances, by. foot, bicycle and horseback. ~n the Delta, pot-
individual or single purposes are in conflict with scenic

recreation use of the natural resources. Proper planning

tions of the parkway system would be traveled only by boat

continual
with facility developments oriented to boat use.

which encompasses scenic-recreation considerations can
automobile acceSS along these waterways has been deemed im-

provide for multi-use of the resource to meet all needs.
practical and not in the best interest of the development of

This type of planning is well underway in our cities and

many of Our water development projects, but is relatively
these specific waterwaysT however, this does not preclude

new to our highway and flood control progrsms. Efforts from
auto access

all levels of government encompassing proper planning, -i~

adjacent land-based facilities might be located.

Possible parkways in the Delta have been identified
zoning, acquisition, development and operation is needed to

and placed into two categories relative to the most important
realize full utilization of the diminishing natural

type of access which they can provide:
characteristics which are important to the people’s well

being a~d enjoyment.
by by automobile and boat, and

Today, in the wake of what seems to be almost
2. Aquatic parkways where the major access is by boat.

complete alteration of the Valley landscape, the opportunity

still exists to conserve, enhance, and utilize ~t least a

part of the original natural and scenic elements. This

opportunity lies in narrow ribbons a!ong the rivers and

the Delta channels.

-112-
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Sacramento River Auto and Aquatic Parkway                                                Of primary importance along the river is protection

and enhancement of the river corridor which is the foundationThe opportunity exists to develop an auto and

aquatic parkway from the Antioch Bridge over the San Joaquin for establishing the parkway. The construction and mainte-

River upstream along the Sacramento River. The parkway nance practices of the levees will have to be altered to

developments could be interconnected by the navigable enhance and maintain a quality of landscape and recreation

channel and a scenic highway, opportunity to provide an outstanding travel experience.

The 1963 State Legislature designated State Highway Additionally, proper control and management of the corridor

160 along the Sacramento River as a scenic highway. To must be established on a long-term basis to assure perpetuation

designate this highway as a parkway would necessitate control of the established qualities. Public ownership of the levees

of commercia! traffic and access. Along most of the river and a uniform maintenance program as recommended in this

master recreation plan should accomplish both of theseupstream of Rio Vista, a roadway of nearly equal standards

parallels the state highway on the opposite levee. These objectives.

parallel roads could provide the answer to traffic control Improperly placed or incompatible developments at

problems relative to commercial traffic along the river channel-side which could influence speed controls and

~hich wo~id have to be solved. The parkway route could hazardous congestion are problems to be reckoned with. Also,

alternate from one side of the river to the other to take the river handles commercial barge traffic which is an

full advantage of aesthetic and recreational opportunities important transportation link for petroleum products and

and solve through-traffic problems. Below Rio Vista to the ~ farm produce. Commercial and recreation navigation on the

Antioch Bridge, present access is limited to a single roadway river are not necessarily in conflict since sufficient water

making traffic control more difficult7 however, areas for is available to support both activities concurrently.

parking, overlooks, and bank-side developments exist through- Conflicts of use arising from boating activities occur

out this reach accessible from the main roadway. Construction in the Sacramento River as well as in all other Delta Channels.

of an additional roadway through this area should be !i A common conflict of use is that caused by water skiing

considered.

I i

in areas also used for cruising, mooring and fishing.     Proper



zoning of waterway use will be needed to minimize these
In addition to existing or proposed parks

conflicts. Waterway use zoning must also relate to channel-
and recreation areas directly accessible

side developments which may influence or be influenced by
from the parkway, provisions should be

activities in the adjacent water area.
made for boat launching, parking,

The specific objectives of the Sacramento River
picnicking, trails, overlooks, sani-

Auto and Aquatic Parkway in the Delta should be:
tation and garbage disposal along the

i. To preserve existing scenic qualities along
entire length of the parkway for both

the river, considering flood control needs.
host and car travelers.

2. To enhance the scenic qualities along the
4. To provide proper policing and maintenance

river by replanting snd maintaining
of the parkway to assure public safety

vegetation on the levees and~berms as
and area cleanliness.

recommended in this master recreation plan.
The role of the Division of Beaches and Parks in the establish-

The object here is not to necessarily ment of this parkway should be to recommend to the Legislature,

plant the entire length, but to create pursuant to the california Parkway Act of 1965, its inclusion

a variety of scenic experiences along in a State Parkway System. Further, to design, construct,

the river intermittently blending into and provide or seek proper operation and maintenance of

sweeping views across the agricultural appropriate facilities under the provisions set forth in the

land. An additional benefit from the California Parkway Act of 1965.

reestablishment of such an environment
Cosumnes River Auto and Aquatic ParkwaM

will be an improved wildlife habitat.

The application of landscape improve- An auto parkway, nearly 7 miles in length, is

ment should consider travel on the water
I

proposed in the Cosumnes River State Park or Recreation Project.

as well as by roadway. The proposed principle use of the river channel through the

3. To provide facility development in
i’~.i

project other than fishing is canoeing. Coupled with these

appropriate locations for the use and features, an extensive trail system is proposed along the

comfort of the parkway travelers, river. These uses could be considered along the river upstream



from the project in establishing a parkway accessible
Parkway System and if it is deemed feasible, to pursue

intermittently by automobile and entirely by canoe, raft
implementation of it under the provisions of the California

and trail. Such a parkway could originate in the Delta
Parkway Act of 1965.

Meadows-Cosumnes River Parks and go upstream to Highway 49

approximately where the main river begins to fork into its San Joaquin~ Mokelumne and Old Rivers Aquatic Parkways

Upper watershed.
Aquatic parkways along these rivers in the Delta

Beside the mere recreational enjoyment of traveling should be established to preserve scenic values and recre-
the parkway, its visitors could be made aware of the

ational opportunities for the boating public. The routes
historical and natural significance of the region from the

selected for these parkways provide navigable water for all
Delta to the heart of California’s Mother Lode area.

types of recreation craft and contain or provide direct
Under present f!ow characteristics, navigation

access to the major portion of the mid-channel islands in
of the river channel is not possible for four to five months

the Delta.in the summer and fall from the edge of the Delta to above
The purpose of this aquatic parkway system would

Michigan Bar. During the remainder of the year, the flow is
be to insure a scenic corridor which would link together

sufficient to accommodate canoes, rafts and small boats,
major recreation areas and park developments throughout the

Water releases from anticipated regulatory and Delta. Within corridors, along reaches between major develop-
water reclamation projects in the upper part of the Cosumnes

ments, many opportunities exist for the creation of small
River and onthe South Fork of the American River can provide

beaches and day-use areas for the boaters’ use. These
year-round flows to support aquatic uses throughout the

opportunities should be grasped to provide boaters with
year, thus enhancing the desirability of a river-!ong

proper facilities for their enjoyment and comfort as they
parkway.

use the parkway and for the protection of the overall parkway
The role of the Division of Beaches and Parks in

environment.
establishing this parkway should be to determine the

It is recognized that the San Joaquin River, like
feasibility of including an extension of the parkway proposed :

the Sacramento River, is an important commercial waterway
in the Cosumnes River Project into the proposed State

serving the Port of Stockton. However, there would be no

conflict of use provided facility developments were not
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lOCated on shores directly exposed to the ship channel,

D~1__art_cU~arl~ in the narrower reaches~ and actual alignment

The specific objectives of the San Joaquin,of the parkway did not follow the ship channel itself.

Mokelumne and 01d Rivers Aquatic Parkways should be essentially

oldC°mmercialRivers, bargeshouldtraffiC,not be which occurs in the Mokelumne and the same as those for the proposed Sacramento River Parkway,
of sufficient volume or frequency

except the orientation of development, use and operationto be in conflict with a parkway concept. Developments along

should be to boat travel.these parkways could be expected to include privately-owned

service facilities which would serve boaters, i.e., marinas,
Recommendations

boat berthSrampsand andd°ckS’boatfuel Stations, restaurants, stores, .

It is recommended that the California Parkway Act
usuallylaunching be located at rentals. These developments would of 1965 be amended to include aquatic parkways as well as

channel side, therefore ~ anfluencing
automobile parkways, or that an aquatic parkway act be adoptedor be influenced by Waterway use. It must be recognized

which would make possible preservation of and proper develop-that a proper plan of development should COordinate place-

ment of navigable waterways in California which havement of channel-side improvements as well as mid-channel

important natural and scenic values. Such an amendment orisland facilities. A detailed land and Water Use plan for

these act would apply to those waterways where recreation boatingparkwa_s must be developed, adopted, and applied

is of prime importance and those where boat access is on athrough zoning regulations to accomplish an effective plan

of par with land access.development., recreational Use Additional of conflict of interest arises over                                  The~Department of Parks and Recreation should be

the
the bordering

prlvatelyTowned levees,                      given authority and funds to implement such a parkway system.
These conflicts could be reduced by public acquisition and

Further, the legislation should authorize the Resourcesmaintenance ofthese levee lands or by control of use

Agency Administrator to establish an advisory committee tothrough zoning regulations. Certain~allowances for reserved

assist the D~partment in developing a master plan of aquaticrights and activities relative to existing land uses will

parkways in California and to coordinate the plan withhave to be recognized in such a plan; however, the overall

concept will be served. California’s automobile parkway system.

The legislation should provide means whereby the

State could cooperate with federal, county and city agencies

who have flood control or water development projects on



recreetional opportunities in connection with construction                                                CHAPTER VI.STATE PARKS AND

projects, and to provide funds and means to acquire, design,                                                    RECREATION AREAS

construct and maintain or seek a local or regional agency                                             Projected urbanization of the Sacramento-Stockton-

to construct and maintain the parkways or parts of the park-
East Bay Metropolitan Area Complex indicates that the entire

ways.                                                                                            region surrounding the Sacramento-San Joaquin Delta will be

Finally, it is recommended that the San Joaquin,
engulfed in an urban surge within the next forty years.

Mokelumne and Old Rivers A~uatic Parkways be in the proposed
Except for small urban communities, the Delta will become a

State Aquatic Parkway System and that an auto and aqustic
source of rural open space within this urbanizing region.

parkway system be established for the Sacramento and Cosumnes
The natural resources of this open space, i.e., waterways,

Rivers.¯
good agricultural land,’natural, semi-natural wilderness, and

subterranean minerals are of great importance to the State

of California and the whole nation.

There is a great demand for developing these

natural resources for use and enjoyment by the public. In

the realm of recreation, requirements are spiraling. In the

year 1963, over 2.4 million recreation visitor days were

¯ spent in recreation activities in the Delta~ by the year 1980,

the demand has been estimated to be more than 12 million, the

higher percentage of which will be for non-fishing activities

such as boating, water skiing, swimming, picnicking, camping

and hunting.

Facilities for outdoor camping and picnicking from

a boat are practically nonexistent in the Delta even though

there were nearly 300,000 non-fishing boat activity days

spent in Delta waters during 1963. At present, there are no
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existing projects in the Delta to provide for brosd outdoor The demand pressures for recreation facilities in
the Delta are exemplified by the number of visitors to these

water-oriented recreation.

In 1961, the "Sacramento River and Delta Recreation units annually. During periods of peak use at Brannan

Island in 1965, the demand was as high as five times
Study" identified several sreas in the Delta which represent...

"examples of widespread conditions and special sites with unique
greater than the design capacity of the facilities. The

values". Illustrative plans were presented for seven areas to
annual visitor attendance for Fiscal Year 1963-64 was Over

show recreation use, and preliminary cost estimates were computed.
168,000. This amount of use reflects an overall over-use

A study of these proposals served as a beginning point in
of existing facilities of nearly 75%. Ultimate facility

identifying projects which might be included in the State Park
development for Brannan Island S.R.A. will ideally accommodate

about 200,000 visitors annually.
System.

Other preliminary studies by the Division of Beaches Frank’s Tract S.R.A., even without facilities,

and Parks, Department of Water Resources, Federal Agencies snd
provides a much needed publicly-owned area which is visited

Delta counties have pointed out the need for public participation
by thousands of people. The operating staff of the unit

in the provision of sufficient land and facility developments to
maintains a running tabulation of those visitors who actually

meet the spiraling demsnds by recreation visitors,
use the area for primitive camping and picnicking. Of 32

To properly study the complex nature of the Delta to sites visfted regularly on favorable warm days throughout

determine its State Park System potential, certain considerations
the year, over 48,000 persons were counted during the 1963-64

and criteria were set forth. First of all, the Division of
Fiscal Year. One can only assume the added pressures which

Beaches and Parks currently operates two State Recreation Areas
might occur if facilities were provided and known to exist

in the Delta. These are at Brannan Island and Frank’s Tract.
by Delta visitors. Untold numbers of fishermen also visit

While Brannan Island has been developed to approximately y Frank’s Tract Lake annually.

50% of its potential, Frank’s Tract has no facility development                                      The above figures indicate that about 10% of the
total Delta recreation visitors had an opportunity to use

at present.
facilities and areas provided by the Division of Beaches and

Parks in the Delta during Fiscal Year 1963-64. However, the

capabilities of these two units when fully developed could serve
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only about 4% of the total annual Delta recreation visitors the Delta Meadows and Cosumnes River Projects could logi-

projected for 1985. cally be considered as one; however, a fine line of urgency

other projects and studies which had to be con- to protect the "Meadows" from commercialization which

sidered included: threatened its natural and historical values lead to the

i. Plans for w~ter resources development in the Delta
decision to single out the Delta Meadows as a separate

2. Plans for navigation and flood control projects
project,

3. The Kellogg Project in Contra Costs County
Subsequently, the Delta Meadows Project w~s

4. The proposed Cosumnes River Division Project
recommended for acquisition and development by the State

5. Possible recreational development of the Central ÷ Park Bond Act of 1964. It was approved and became part of

Valley river system i the Division’s current active acquisition program on July i,

6. California’s interstate freeway system,
1965.

specifically the Westside Freeway Meadows Project

7. Recreation elements of the Delta County The Delta Meadows Project totaling 1,265 acres is

Master Plans~ in the northeastern portion of the Sacramento-San Joaquin

An analysis¯of these projects and studies clearly indicated
Delta which is within the recreation region known as the

the State Park System should play an important role in pre-
Great Valley. The project area is approximately

serving and developing the Delta’s recreational potential,
downstream of Sacramento, located just east of the Sacramento

Field investigations were made to select areas which would River. It encompasses portions of Snodgrass Slough and

meet the State Park System’s criteria. The four following
Lost Slough,-and is entirely within Sacramento County.

areas were finally selected for proposed projects: the Meadows
Water access is by the Delta Cross Channel at

Area; the Cosumnes River Area; Frank’s Tract and vicinity;
Walnut Grove, the Mokelumne River and Snodgrass Slough.

Highway access is by Twin Cities Road, the Sacra-
and the old River Islands Area. The four projects recommended

in this report are shown on Plate 2. Detailed land use and
mento River Road, and State Sign Route 160.

facility maps of these proposed projects are shown in Appendix B :: Project Resources

of this report. The project area encompasses the last remaining

Early in the investigation, studies clearly indicated ,~.~ remnant, of consequence, of the original Delta wilderness.

In the heart of the area surrounded by several interlocking
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sloughways is a series of low eminences rising several feet

higher than the average level of Delta land. The highest of
.Project Objectives

the small hills is the site of extensive Indian burials. The The purpose of the project should be to preserve

entire area abounds with plant and small animal life including and interpret the unique and valuable historical and natural

over one hundred species of birds,                                                                   resources of the Delta Meadows and to obtain maximum

Surrounding this prime resource are approximately 14 recreational use consistent with preserving the natural

miles of navigable sloughways lined with overhanging vegetation and scenic environment of the area.

and approximately I00 acres of undulating land currently under To determine the size of the project, consldera-

agricultural use. The entire project is buffered from outside tion was given to the area needed for protecting the natural

activities, almost entirely agricultural, by Isrg~ flood control environment of the "Meadows". Thus, related scenic aress
levees. These levees and their water-side berms support lush ..

providing the most appropriate opportunity for developing

vegetation which insulates and protects the scenic and natural recreation facilities were included.

environment of the area. The perimeter levees are included I~ was found that the Delta Meadows Project

within the project boundary, offers exceptional opportunity for developing a unique
Many hundreds of boaters have found a haven in the ¯

recreation experience. Included in this experience is

"Meadows" area down through the years as evidenced each summer an exceptional opportunity for historic interpretation.

season when boats of all descriptions can be found traversing Indian burial sites and the small Chinese town, named

the waters of the many channels in the area, or anchoring Locke, and located adjacent to the project, provide

on Snodgrass and Lost Sloughs. Even though most of the area significant historical records. These examples of the

is privately owned, the public has been allowed to use the Delta’s historical past should be preserved for inter-
~

. pretation.
i~i

"Meadows" area for boating, swimming, and primitive camping

iii
To determine the magnitude and importance ofand picnicking. This access to the public has been made possible

¯ i by the graciousness of the Locke family, principal owners of Indian and early white settler activity in this area, an

the area, and others owning land adjacent to the sloughways. archeological investigation on the project site should

be undertaken before any construction of facilities begins.

-128-

-129-



The accepted use pattern in this area is heavier during Pr-/~Ject Cost Estimates

the summer season with a somewhat lighter use during the rest The estimated costs of the Meadows Project are

of the year. Fishing, cruising and boating, in general, are summarized in Table 9 .

popular in the Snodgrass Slough area because of the combined

natural resources -- vegetation, water and wildlife -- which TABLE 9

together create an environment of wilderness solitude. Boat PROJECT COSTS

camping and picnicking facilities will be popular in this area Estimates of Direct and Indirect capital Costs:

and the nstural and historical values of the "Meadows" will be Total Acquisition and Development
I including Planning and Engineering

of interest to the visitors. ~ $3,032,000
i Facilities Construction:

The proposed development of the Delts Meadows Project

will include facilities for the following activities~ camping,
First Five-Year Period

$1,061,000
Maximumdevelopment assumed to bepicnicking, cruising, swimming, fishinq, riding and hiking, co~pleted at end of next fifteen-year period

water skiing and historical study. Operation Costs (Ensuing Five-Year Period):

Table 8 shows the facility potential of the Meadows Annual Visitor Attendance
154,730

Project. Annual Operations Expenditure

TABLE 8
Annual Gross Receipts

39,400
Net Annual Operational Cost

FACILITY POTENTIAL " 85,600
Cost Per Visitor Day                    .55

Camping Operation Costs (At Maximum Development):

Number of units 245 Annual Visitor Attendance
327,255

Estimated Annual Visitor Attendance 150,67~
Annual¯ Operations Expenditure $ 164,948

Picnicking and Other Day Uses Annual Gross Receipts

Number of units 210 ~ 82,570
Net Annual Operational Cost                          8%,378

Estimated Annual Visitor Attendance 104,580 Cost Per Visitor Day
.%5

General Parking

Number of units 180

Estimated Annual Visitor Attendance 72,000

Total Estimated Annual Visitor Attendance" 327,~55



Cosumnes River Pro~ec~

The Cosumnes River Project is also located in the north-

eastern portion of the Sacramento-San Joaquin Delta. The
Mokelumne River. It is one of the major streams draining

project encompasses land immediately north of the Mokelumne
southeastern Sacramento County.

River near the mouth of the Cosumnes River and lands and waters Near the mouth of the Cosumnes River, approxi-

all totaling 3,450 acres along the Cosumnes River up to Twin ~
mately 2,000 acres of the total project area are in a near

Cities Road, entirely in Sacramento county. Its western natural condition, of this total, nearly 900 acres is

boundary is the eastern boundary of the Delta Meadows Project.
open meadow land covered with Valley Oak, California Buckeye,

Good water access by way of the Mokelumne River from New Wild Rose, Coyote Brush, Poison Oak, numerous wild grasses

Hope Landing, the closest existing commercial launching area,
~ and wild flowers.

The remainder of this 2,000 acres is lowlandand the waterways throughout the Delta, provides the opportunity

for persons traveling the Delta Waterways by boat to visit the ~
covered with riparian growth, very similar to that found

lower or western portion of the project. Proper speed controls 2
in the interior part of the Delta Meadows Project. It

consists mostly of Red Alder, Oregon Ash, Box Elder, Creekand clearing of debris from the river channels will make safe

navigation possible.for nearly all sizes and types of recreation

craft using the Delta today, water-loving grasses and sedges. The vegetation grows very

Highway access to the project is by Franklin Road in                                 lush and dense creating a formidable yet scenic picture

a north-south direction and Twin Cities Road in an east-west
along the river channels. This natural growth of vegetation

direction. The adopted route of Interstate 5 passes through provides an outstanding habitat for over I00 wildlife species.

the western portion of the project area. Upon completion, Clearing and reclamation for agricultural use of

this major freeway will provide an outstanding access to the
the lands adjacent to the river is now occurring at a

project from urban centers throughout the valley and the entire rapid pace and threatens to destroy most of the natural

west. riparian growth within the project area. Already, approxi-

mately 1,000 acres in the project area have been cleared

Project Resources and leveled for crop production or pasture use.

The Cosumnes River has its headwaters in the high Sierras At present, there are no roads into the project
s

area east of Franklin Road except for field lanes which
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accommodate farm equipment and utility developments. A narrow                                                                                                                       ~o~

gravel and earth road leaves Franklin Road near the Mokelumne                                ~osumnes River Basin Proposal

River bridge on Franklin Road providing access along the north                                           In March of 1964, the U.S. Bureau of Reclamation pre-

bank of the river to the McCormack-Williamson Tract west of the                             sented a report on the feasibility of Water Supply Development

project. This access must be honored, or another considered, in                            on the Cosumnes River. The basic concept submitted in their

the development scheme for the project to service the agricultural                         report is s system of reservoirs to..."store and regulate

industry on the tract,                                                                            unappropriated water in the Cosumnes River Basin" as the

Sacramento County’s "Southwest Area Plan", dated May Ii,                        initial phase of the Bureau’s Cosumnes River Division of the

1964, delineates a major arterial road connecting Orr Road from                          Central Valley Project. These features would be located in

the east across the project area to Bruceville Road to the north,                        the Nashville-Irish Hill vicinity. It is planned that the

The Sacramento County Planning Department has indicated that                              initial features will..."also provide flood control, power

there is no need at present for this artery. It was recommended                          generation, fish and wildlife enhancement, recreation develop-

to provide an additional circulation route between Galt and                               ment and water quality control".

Sacramento for anticipated future pressure; however, the route                                          The effect of the Bureau’s proposal on the lower

could change or be deleted depending on other circumstances of                           portion of the Cosumnes River, including the Cosumnes River                ~"

future land use in the southern part of the county.                                           Project, would be two-fold:

During the summer months, the lower reaches of the                                    i. Flood control built into the project features will

Cosumnes River dry up. This occurs because of minimal runoff in                                   influence peak flows into the lower river channels

the watershed during this period and diversions for ~gricultural                                   to give a greater degree of protection against

and industrial use.                                                                                              damaging flood flows in the project area.

The tides of the Delta provide some water through the                                2. Flow releases during the summer and fall months for

very lower reaches of the Cosumnes River from its mouth upstream                                    the multipurpose nature of the Cosumnes River

for approximately 2 miles. Under existing conditions during the                                    development relative to fishery enhancement, water

summer, approximately 3.5 miles of waterways in the western                                           quality control, and recreation improvement will

portion of the project are Davigable at high tide and 2 miles                                        provide usable year-round flows throughout the

Cosumnes River Project area.at all times.

Under present concepts, planned releases would range
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from i00 to 300 c.f.s, during the year. An optimum flow to support                                                                                                                LO
area between the mouth of the river and the

the planned recreational use of the Cosumnes River Project during                                       Delta Meadows
Project.

summer months is estimated by the Division of Beaches and Parks
2. To manage the areas contiguous with the river in

to be 150 to 200 c.f.s. The Bureau of Reclamation should be
such a way as to reestablish a river-associated

requested to consider this amount during the period from April
wilderness related to the Delta Meadows Project a~

to October. From preliminary study, it is assumed that these
a river-long parkway, cognizant of the following

relesses are possible.
encroachments:

Auburn-Folsom South Unit a. Franklin Road will remain as a major thorough-

Another source for water releases into the Cosumnes fare to facilitate local traffic.

River will exist with the construction of the Auburn-Folsom South b% The main north-south line of the Western

Unit. A release of 150 to 200 cubic feet per second during the Pacific Railroad crosses the project approxi-

summer months from this canal into the Cosumnee River should be mately 1/3 mile east of Franklin Road.

considered in the event the Cosumnes River Division Project does c. The adopted route of Interstate 5 crosses

not become a reality, the project approximately 1/2 mile west of

Project Objectives Franklin Road. .~O

The project’s scope is based on the concept that the d. The proposed alignment of the Peripheral

resources of the Delta Meadows Project and the lower part of Cansl crosses the project approximately on

the Cosumnes River are closely related, the boundary with the Delta Meadows Project.

The demand for outdoor recreation facilities and the
If the canal were constructed according to

need to preserve the Delta resources emphasizes the need to con-                                                                                                                      .~
preliminary plans, access continuity between

sider the Cosumnes River Project as an opportunity to provide suf-
the Delta Meadows Project and the Cosumnes

ficient land to support land and water-based facility developments
River Project would be via the Mokelumne

in harmony with one another. Coupled with the Delta Meadows Project, ~t,                             River channel from Lost Slough. Present
the Cosumnes River Project will provide protection against further

¯ plans call for an inverted siphon to be "
deterioration of this outstanding and attractive Delta and Valley

constructed under the Mokelumne River channel
woodland. Therefore, the basic purposes of the Cosumnes River

to transport the canal water.
Project are:

i. To preserve the remaining natural areas along

the lower reaches of the Cosumnes River and the

j
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3. TO provide an opportunity for many and varied types
The extensive trail system can be connected to

of recreation experiences in spacious surroundings.
those in the Delta Meadows Project, a Delta trail system

Camping and picnicking facility developments should be,
along the Peripheral Canal, and the Sacramento County riding

primarily, land based, associated with the water
and hiking trail system. Those visitors who come to the pro-

resources of the area for swimming, fishing, quiet

boating, and canoeing for both individual families
ject area by trail could use the facilities provided for

picnicking and camping."
and organize~ groups.

Table i0 shows the facility potential of the

The relationship of the project to the Westside Freeway project and relates the number of units to estimated annual
(Interstate 5) provides an excellent opportunity for a "Wayside" visitor attendance.

development locsted near the M~kelumne River between Franklin

Road and the proposed freeway. Access to the site is good and. TABLE l0

its inclusion in a larger recreation complex is very desirable FACILITY POTENTIAL

Camping
for ease of operation and mansgement.

The proposed development of the project will provide Number of units
510

fscilities which will include the following activities: Estimated Annual Visitor Attendance    314,650

- Picnicking and Other Day Uses
camping, picnicking, swimming, boating, riding and hiking and

fishing.                                                                                                         NUmber of units                                 340

Two distinct features of the proposed use for the                                            Estimated Annual Visitor Attendance     339,350

General Parkingproject are:

I. Approximately 8 miles of canoe trails plus approxi- NUmber of units
490

mately 120 acres of laguna water surface for canoeing Estimated Annual Visitor Attendance    196,000

and quiet boating. Total Estimated Annual Visitor Attendance    850,000

~. Nearly 7 miles of auto parkway with parking facilities

which can become a segment of a river-long parkway, system.

Bicycling and hiking should be the major use of the

trail system which would total nearly 30 miles; however, a

portion of the trail system could be adapted to horseback riding.



Project Cost Estimate_s
high tides and heavy runoff from the Sierras.

The costs of the Cosumnes River Project are The entire island except for a ~90-acre peninsula

su marized in Table ll. at its western extremity (which remained dry) became a lake

TABLE ii
of 3,310 acres. Frank’s Tract was subsequently acquired

PROJECT COSTS
by the State as an addition to the State Park System.

The area was known as Frank’s Tract State Park

Estimates of Direct and Indirect capital Costs: until 1963 when the California State Park Commission desig-

Total Acquisition and Development
including Planning and Engineering

$8,022,000 hated it as Frank’s Tract State Recreation Area. Frank’s

Tract S.R.A. is located in the northeastern part of Contra
Facilities Construction

First Five-Year Period after acquisition $3,231,500 Costa County, just south of the San Joaquin River. It is

Maximum Development assumed to be completed
bounded on the north by False River; on the east by Old River

at end of next fifteen-year period and Sand Mound Slough; and on the south and west by Piper

Operation Costs.(Ensuing Five-Year Period): Slough. The flooded portion of Frank’s Tract thus becomes

Annual Visitor Attendance 365,040 an unusual feature in that it is a lake almost completely

Annual Operational Expenditure $ 154,200
surrounded by water. The dry peninsula, known locally as

Annual Gross Receipts 75,100
Little Frank’s Tract, is now essentially an island.

Net Annual Operational Cost
79,100

Public sccess to Frank’s Tract S.R.A. is, predomi-

Cost Per visitor Day .22 nantly, by boat from the surrounding waterways. Little

Operation Costs (at Maximum Development): Frank’s Tract can be reached by a county-operated auto

Annual Visitor Attendance 850,000 ferry from. a ferry slip on the northeast tip of Jersey Island.

Annual Operational Expenditure                   $ 262,100 Automobiles must be left behind, however, since vehicular

Annual Gross Receipts                                   180,660 roads have not been developed on Little Frank’s Tract except

Net Annual Operational Cost                             81,440 for maintenance purposes.

Cost Per Visitor Day .i0 Across Piper Slough to the south lies Bethel Island

Frank’s Tract Addition Project.
which can be reached by traveling 4~ miles on Cypress Road

and Bethel Island Road from Highway 4, near Oakley. These

In the spring of 1938 an island in the heart of the roads are surfaced and in good repair. A growing resort

Sacramento-San Joaquin Delta known as Frank’s Tract was inundated
~

when its perimeter levees gave way to the combined forces of
~
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community is located on the southern and eastern portions of the

Bethel Island Road continues north across the island
The major resource of Frank’s Tract S.R.A. is the

for approximately 2 miles where it terminates at the extreme
3,310 acre lake and its perimeter levee remnants. The lake’s

northern side of Bethel Island, directly across Piper Slough from
depth fluctuates from three to ten feet at low tide and

Little Frank’s Tract.
from nine to sixteen feet at high tide.

To the north of Frank’s Tract, across False Rivet lies

Webb Tract, a large island supporting intensive agricultural Frank’s Tract Lake is one of the most popular fish~
ing areas in California. Great numbers of striped bass,

activities. Access to Webb Tract is also provided by the ferry
black bass, catfish and blue gill frequent the lake, and dur-

from Jersey Island.
ing shad and salmon runs fishermen have an additlonal treat.

Considerations have been given to providing automobile
Levee remnants around the lake perimeter form

access to Little Frank’s Tract and Webb Tract from Bethel Island
line of long slender islands suitable for landing boats at

by a bridge across Piper Slough and False River. Studies have
msny points. These levee remnants protect the sloughs surround.

since concluded that such construction would be too costly and

the bridge would interfere with navigation. ~-~
ing Frank’s Tract Lake from wave action generated on the lake.

Dredging and spoiling sandy material from the lake
This report proposes additions to Frank’s Tract State    ~

bottom to strengthen the levee remnants would provide
Recreation Area:

ditional areas suitable for Water-side development along the
I. 740 scres on the north side of Bethel Island

shores of the lake. Vegetation on the levee remnants is
fronting on Piper Slough and directly opposite

extremely scenic and consists of dense stands of tules,
the dry peninsula of Frank’s Tract State Recta-

willows, wild blackberry and similar growth.
ation Area.

2. 460 acres on the southern side of Webb Tract ~ro~ect Objectives

which borders False River immediately north of
Problems due to insufficient land at Frank’s Tract

Frank’s Tract.
State Recreation Area have been s matter of concern to the

State for some time. The additions being recommended will

-142-
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The proposed additions to Frank’s Tract State
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~ecreatlon Area, properly developed, will include fscilities for                                                                                                                              ~o~

~othe following activities: camping, picnickin~ swimming, riding transport visitors to points of interest in the Delta.
O,

and hiking, fishing and water skiing. The public services area could also provide an interpretive

Access to a naturally maintained area on the peninsula                              program for visitors.

would be by boat. To facilitate boat access, docking areas                                              Table 12 shows the facility potential of the project

should be provided at locations where trail heads could direct visi- and relates the number of units to estimated annual visitor

tots through a nature trail system. Additional ponding of water attendance.
in the central portion of the peninsula could enhsnce the waterfowl

habitat by accommodating a larger number of birds. The entire TABLE 12

peninsula should be msnaged to accommodate all types of wildlife FACILITY POTENTIAL

indigenous to the Delta. Close liaison with the Department of
Camp Sites (Auto Access Only)

Fish and Game and the University of california should be maintained,
Number of Units

200
thus assuring a program beneficial to both wildlife enhancement

Estimated Annual Visitor Attendance
123,000and visitor appreciation.

Camp Sites (Boat Access Only)
A riding and hiking trail head with overnight facilities

Number of Units
200should be a part of the Frank’s Trsct State Recreation Area.

Estimated Annual Visitor Attendance         i~3,000
This trail head would be a valuable portion of the Contra Costa

Camp Sites (Auto & Boat Access
County riding and hiking trail system. In addition, a riding

Number of Units
150

~
and hiking trail extending southward to the Peripheral Canal-

Estimated Annual visitor Attendance         92,250
clifton Court Forebay fscilities would connect with the Peripheral

Picnic Sites (Boat Access Only)
Canal trail system and provide trail access through the Delta

Number of Units                                   . 125
to the Meadows State Psrk, the proposed Cosumnes River Project

Estimated Annual Visitor Attendance 62,250
~

and the Sacramento County riding and hiking trail system.
Picnic Sites & Other Uses (Auto Access only)

A public services area is proposed to operate launching
Number of Units                                     300

facilities, a boat and bicycle renta! service, a snack bar and
Estimated Annual Visitor Attendance         177,500

~n excursion boat service. The latter could be scheduled to
General Parking

Number of Units 430
Estimated Annual Visitor Attendance 172/000

Tota! Estimated Annual Visitor Attendance



Project Cost Estimates                                                                                                    Old River Islands Project

The estimated project costs for developing the
The Old River Islands Project is located approxi-

existing Frank’s Tract State Recreation Area and the acquisition
mately 2 miles north of Tracy. It is known locally es the

and development of the Frank’s Tract Additions are summarized in
Tom Paine Slough - Berverdor Island - Paradise Cut Area and

Table 13.                                                                                                   is a part of the old Rancho E1 Pescadero in San Joaquin

TABLE 13 County. The total land and water area encompassed by the

PROJECT COSTS project is 980 acres; w~terw~ys total about nine miles in

length.
Estimates of Direct and Indirect Capita! Costs:

Like the other projects recommended, access to
Totel Acquisition and Development
including Planning and Engineering $8,136,000 the Old River Islands Project area exists for both automobiles

Facilities Construction: and boats. Auto access to the area is by Tracy Road

First Five-Year Period $2,453,900 either from Tracy or from Highway 4 from the north. Good

Maximum Development Assumed to be completed boat access by way of Grant Line Cenal puts the project
at end of next fifteen-year period

Operation Costs (Ensuing Five-Year Period):
within easy reach of cruisers traveling the Delta waterways.

The route of Interstate 205, the link between
Annual Visitor Attendance 304,300

Annual Operational Expenditure $ 157,680
Interstate 5 and 580, has been adopted on an alignment in

Annual Gross Receipts 71,210
an east-west direction, approximately i~ miles south of

Net Annual Operational Cost 86,470
the project. This portion of California’s Interstate Free-

Cost Per Visitor Day .28
way System will provide excellent highway access to the

Operation Costs (At Maximum Development):
project from th~ San Francisco Bay Area and the Westside

Annual Visitor Attendance 750,000
Freeway, Interstate 5 will provide additional access from

Annual Operational Expenditure $ 279,880 Southern California.

Annual Gross Receipts 169,715 Project Resources

Net Annua! Operational Cost 110,165

Cost Per Visitor Day .15
Very few areas in the southern portion of the

Delta provide attractive tree-covered lands adjacent to the

waterways. However, the Old River Islands Project area



contains groves of Valley Oak. The mid-channel islands and
The levees, with some exceptions, are clear of trees. In

peninsulas in this project area are covered with small groves
some areas, significant amounts of berm separate the levee

of large Valley Oak and native grass meadows. These groves and
proper from the adjacent channel. In most places, these

meadows provide beautiful and pleasant vistas along Old River
berms support large Valley Oaks.

and Tom Paine Slough. This area presents an aquatic and land
The waterways winding through the proposed pro-

environment ideally suited to picnicking, camping and general
ject area are popular fishing areas. The Grant Line and

outdoor enjoyment.
Fabian-Be!l Cansls are extensively used by fishermen during

The two largest islands within the project total
winter months. The channels in the proposed project area

some 255 acres and are presently utilized as crop lands. A
are navigable; however, navigation hazards exist in some

third large island remains in a natural condition. The three
channels. Some dredging and stream clearance will be

major islands are relatively flat or gently sloping, ranging in
needed to provide for safer boating.

elevations of approximately 5 to i0 feet above sea level.

The numerous smaller islands and peninsulas along Project Objectives

Tom Paine Slough downstream to Tracy Road range in elevation of
The major objectives of the Old River Islands

5 to i0 feet or more above sea leve!. They are covered with
Project are:

Valley Oak groves and banks throughout° The understory growth
i. To provide a major recreation area in the

in most cases is limited to native grasses. Most of these areas
southern part of the Delta which has outstanding

are presently used for grazing purposes.
¯ scenic values and good highway access from the

The proposed project area also encompasses the portion
San Francisco Bay Area and other california

of Grant Line Canal, levee to levee, from Salmon Slough down-
urban centers.

stream to Tracy Road. This reach of the Canal is bordered on
~. To provide a major development at the upstream

the south by a band of land insid~ the levee some ~00’ wide.
end of the Old River Aquatic Parkway. The

Dense vegetation covers the area, and an intermittent shallow
project will serve as a destination point for

channel parallels the Main Channel along most of its length.
the boating public traveling the Old River

The elevations range from 5’ above sea level to sea level; the
Aquatic Parkway.

higher area occurring at the eastern end of the reach.

The Old River Islands Project can be likened to the

Delta Meadows Project in that most of the area is surrounded
-149-
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The project’s location, wlth respect to the Bay Area                  �
designed for easy removal and storage from the flood zone.

and the San Joaquin Valley, warrants providing facilities for
A group area located in the extreme southwestern

one day and weekend use.
corner of the project could accommodate organized groups for

The development of recreation facilities is proposed
daytime use. Appropriate facilities would be provided,

for the peninsulas and islands within the perimeter levees.

A portion of the project area near the western end would                                   including a docking area.
Bank fishing is very popular along Grant Line

facilitate auto access and administrative developments.
Canal with access from the adjacent levee road. The levee

Proposed developments would include facilities for

the following activities: camping, picnicking, swimming,                                    crown will support parallel parking alongside the road for

riding and hiking., cruising and quiet boating and fishing,                                   this continued use. Improved trails to the water’s edge,

portable sanitary facilities, and litter cans should be
Automobile access to several peninsulas would be           "~.

provided and picnic facilities developed. A small public                                  provided to serve fishermen and properly maintain the levee

services area located to the west and opposite the large                                   slope.

southern island would provide a snack bar and bicycle and                                                 A total of 9 miles of hiking and bicycling trails

would be included in the project area. Three miles of
small boat rental service. A bridge from this area would

trail would be related to boat access. The remaining 6
provide automobile access onto the large southern island to

a launching area and to a 100-unit campground. This latter                               miles should be made directly accessible to connecting.

campground would also be accessible by boat.                                                     trails from the Frank’s Tract state Recreation Area, the

The remainder of the project would be accessible                                Meadows State Park and the proposed Cosumnes River Project.

by boat only and would contain facilities for picnicking and                                The proposed riding and hiking trail, along the Peripheral

camping associated with anchorage sites.                                                          Canal, would ideally serve as a part of this connecting

Dredging across the central part of the northern-                               trail system.

most island to form an irregular shoreline totaling approxi-

mately 1 mile would provide an excellent opportunity to

establish protected areas for beaches and small boat and cruiser

mooring. Ssnitary facilities, tables and fire rings would be



Table l4 shows the facility potential of the project                                   Project Cost Estimates                                                                 tO

and relates the number of units to estimated annual visitor                                                                                                                           o,
Estimated project costs for the proposed Old River

attendance.                                                                                             Islands Project are shown in Tsble 15.

TABLE 14

FACILITY POTENTIAL                                                                                                  TABLE 15

PROJECT COSTS

Camp Sites (Auto & Boat Access
Estimates of Direct and Indirect Capita! Costs:

Number of Units                                 i00
Total Acquisition and Development

Estimated Annual Visitor Attendance      61,500                                                     including Planning and Engineering      $4,261,100

Camp Sites (Boat Access Only)                                                                      Facilities CQnstruction:

Number of Units                                   75            .~.                                   First Five-Year Period after
Estimated Annual Visitor Attendance      46,125                                                 Acq~isiti°n                                  1,720,800

Maximum Development assumed to be
Picnic Sites (Boat Access Only)                                          ~.~                                   completed at end of next fifteen-year

period.
Number of Units                                 190
Estimated Annual Visitor Attendance      94,600             ~"                      Operation Costs (Ensuing Five-Year Period):

Annual Visitor Attendance      2~9,650
Picnic Sites & Other Uses (Auto Access Only)

Annual Operational Expenditure               104,200
Number of Units                                    140

Annual Gross Receipts
Estimated Annual visitor Attendance      55,775                                                                                                    47,875

Net Annual Operational Cost                    56,325
General Parking

Cost Per Visitor Day                  .24
Number of Units                                 230

Operation Costs (At Maximum Development)|
Estimated Annual Visitor Attendance      92,000

Annual Visitor Attendance      350,000

Tota! Estimated Annual visitor Attendance    350,000                                               Annual Operational Expenditure              137,800

Annual Gross Receipts                          72,550

Net Annual Operational Cost                   65,250

Cost Per Visitor Day                 .19
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Recommendations
Recommendations for financing end implementation follow.

The Delta’s outdoor recreation resource is of D_~

statewide significance and the necessity for preserving
Delta Meadows Project

and developing these resources for Californians can be                                      The Delta Meadows Project was developed as a part
o~

justified, of this Delta Master Recreation Plan Study. However, because

The proposed projects discussed in this report                       of the urgency previously stated, the Meadows Project was
r

would further enhance the State’s excellent park system                        recommended for acquisition and development with funds to come
f

and it is recommended that in addition to the Delta from the State Park Bond Act of 1964.

Meadows, the Coeumnes River Project, the Frank’s Tract The project was approved by the Resources Agency Admini-

Additions and the Old River Islands Project be acquired
s

strator and submitted to the 1965 session of the California

and developed as a part of the State Park System. Legislature. The Legislature and Governor approved the project

Levees and berms are a significant portion of and it was included in the Division of Beaches and Parks

the lands included in all of the above-named project current acquisition program.

areas. These levees and berma constitute, to varying Bond funds will also be used to provide minimum

degrees, invaluable scenic and wildlife values and pro- facilities related to access, sanitation, utilities, and public

vide access to park lands from the adjacent waterways, safety. Continued development of the project is planned to

Therefore, every consideration should be given to fee be financed from the Division’s Capital Outlay Budget Program.

acquisition of levee lands within each of the proposed The following table summarizes the type and number

projects, of facilities which should be provided in the first 5-year

A major recommendation of this report sets forth development program, the next fifteen years and the total."

concepts for multi-purpose levee maintenance end includes

proposals for multi-purpose maintenance to ~e performed

by a single State agency. Levee lands within park boun-

daries could be included in an overall maintenance program

by contractual arrangement between the Department of Parks

and Recreation and the levee maintaining agency.

-155-
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FACILITIES SUMMARY to be considered compatible with park use".

Grazing arrangements on some of the open meadow

Facility First 5-Years Next 15-Years Total lands would,have three basic advantages in the implementa-

tion and operation of the project, particularly during the

Camp sites 130 Units 65 Units 195 Units

(Boat AcceSS)
first 10 years after acquisition. First, the Meadows could

Camp Sites 50 Units 50 Units be maintained in their natural pastoral character complete

(Auto & Boat)
Total Camp sites 130 115 Units 245 Units with grazing animals. A proper ratio of animals to avail-

Picnic Sites 80 Units 30 Units ii0 Units able forage would continue to maintain the natural character-

(Boat AcceSs) istics. Second, this use would create less hardship on

Picnic Sites 25 Units 75 Units 100 Units

(Auto AccesS)
adjoining ranchers who now use the area for grazing by

Total Picnic Sites 105 Units 105 Units 210 Units
allowing them to phase out their cattle grazing programs in

General Parking 80 Spaces i00 Spaces 180 Spaces
2 Lanes favor of other activities and thereby reduce severance

Launching Ramps 2 Lanes

Bicycle & Hiking Trails 4 Miles 5 Miles~ 9 Miles damages in acquiring the project. Third, funds procured

Nature TEails 1.5 Miles
1.5 Miles from such leases could be returned to the fund used for

Total Trails 5.5 Miles 5 Miles 10.5 Miles
s cquisition.

The project will be administered as a State Park by An initial~ five-year development program should

the Division of Besches and Parks. The project should also be
begin upon acquisition of the project. The first phase of

considered as an area headquarters for the recommended Cosumnes
development should provide access and minimum sanitary

facilities. The first phase of development should be
River Project.

financed by bo~d funds, if acquired from bond funds, If

Cosumnes River Projec~ bond funds were not available for construction, the program

could be financed by normal budget procedures.
Immediate scquisition of the entire project area with

Table 17 shows the type and number of facilities
State Park Bond funds or special legislative appropriation funds

which would be provided in the first 5-year development
snd matching PL 88-578 monies is recommended. Leaseback arrange-

ments on approximately 500 acres of the project area for grazing
program, the next fifteen-years and the total.

use may be considered for up to 10 years terms; however, leasing

of State Park lands is not practiced currentlyby the State Park ~ -157-

System. In fact, the State Park commission policy states,                       ~



TABLE 17                                                                         An initial development program on the existing unit,
COSUMNES RIVER PROJECT

FACILITIES sUMMARY                                                   financed by the Division of Beaches and Parks Capital Outlay

Construction Budget, should be undertaken immediately to pro-

Facility                             First 5-Years Next 15-Years Total                    vide access to organized use areas, sanitary facilities and

public protection.
Camp Sites (Auto & Trail Access)    200 Units      310 Units 510 Units

A high priority for acquisition of the recommended

Picnic Sites (Auto & Boat Access) 200 Units       60 Units 260 Units additions should be established at once to keep pace with the

Picnic Sites (Auto & Trail Access)                   80 Units     80 Units recommended initial five-year development program. This program
General Parking                        215 Spaces     275 Spaces 490 Spaces

must be accomplished to relieve the over-use of facilities at
Small Boat Launching Area              1                              1

Brannan Island State Recreation Area and to satisfy the current
Parkway                                   7 Miles                      7 Miles

demand of thousands at Frank’s Tract State Recreation Area.
12 Miles       18 Miles     30 MilesTrail System                                                                                                  Several alternatives for acquisition and development

Provided by Concessionaire
Concession Area                                                                                  are possible.

i. The 740-acre Bethel Island Addition could be con-

The project should be administered as a State park or                                   sidered

State Recreation Area by the Division of Beaches and Parks.                                  acquired and initially developed with bond funds or

The geographic relationship of this project to the Delta                                      special legislative appropriation funds used on a

Meadows Project indicates that the two could be operated on                                  matching basis with authorized PL 88-578 monies.

an area concept with headquarters at the "Meadows" and secondary                            The Small Craft Harbors Revolving Fund should be

administrative areas in the Cosumnes River Project.                                            considered for developing launching ramps and re-

lated boat facilities.

Frank’s Tract State Recreation Area. 2. Acquisition and development of the 460-acre Webb Tract
It is clearly evident that both overnight and day use

Addition could be facilitated if the U.S, Army Corps

facilities oriented to boat use are needed at this unit now. of Engineers adopts the State’s recommended route for

The demonstrated demand and volume of use of the levee remnants the Stockton D~ep Water Ship Channel. The State could
around the lake indicates an immediate need to provide proper

make this land available to the Corps for spoiling

facilities for the health and welfare of visitors, and for channel dredgings. In addition to raising the land
protection and maintenance of the overall environment and

elevations, the Corps could participate by developing



O
recreation facilities which could be operated to

TABLE 18 to
and maintained by the State as a part of the Frank’s FRANK’ S TRACT STATE RECREATION AREA

FACILITIES SUMMARY                                           o,
Tract State Recreation Area. Financing of this               --

Initial First Nextproject is dependent upon the timing of the Deep Fa Facility Phase Five Years 15 Years Total
Water Channel. It is assumed the channel construc-

Ca
tion would not occur within the next five years. (~ Camp Sites

(Boat Access)          50 Units                 150 Units     200 Units
In such a case, the present bond funds will pro-              C~

(~ Camp Sites 150 Units 150 Units
bably be depleted indicating that other methods (Auto & Boat Access)

C~
will hsve to be used, i.e., special legislative (5 Camp Sites 100 Units 100 Units 200 Units

(Auto Access)
appropriation, Capital Outlay Acquisition Budget,              p~

(I Picnic Sites 50 Units 75 Units 125 Units
or other sources not yet apparent. Further nego- (Boat Access)

tiations between the Department of Parks and Recre- P Picnic Sites i00 Units 200 Units 300 Units
( (Auto Access)

ation and the U.S. Army Corps of Engineers should             G
Group Area                           1 Each                      1 Each

be continued and every effort made to effect a G General Parking                   250 Spaces 180 Spaces 430 Spaces
j̄oint program.                                                       L

Launching Ramps                     4 Lanes                     4 Lanes
Table l8 shows the recommended development program for the B

total Frank’s Tract State Recreation Area project and
~ TrailsBicycle & Hiking 4.5 Miles 7.5 Miles 12 Miles

relates the number of facilities to the initial phase,
~ Nature Trails 5 Miles 5 Miles

first five years, next fifteen-years, and the total. } Horseback Riding 1.8 Miles 1.8 Miles
Trails

Under the recommended plan, the Division of Beaches and

Parks would adNinister and operate the recreation area from

a land based headquarters on the Bethel Island addition. The

headquarters could feature a two-story tower overlooklng the

entire unit. The tower would contain offices and a viewing
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room for visitors at the upper level and operations center Table 19 shows the recommended total development program

at a lower level. Smaller utility and service areas would with the type and number of facilities related to the first

be located respectively on the existing peninsula and the five-year period after acquisition, the next fifteen years,

proposed island adjacent to the Deep Water Channel. and the total.

Old River Islands Projec~ TABLE 19
OLD RIVER ISLANDS PROJECT

The desirability of plscing a high acquisition                                                        FACILITIES SUMMARY

priority on this project is apparant. The benefits this F~

project provides to the large population centers of the
Facility First 5-Years Next 15-Years Total

San Francisco Bay area and the San Joaquin Valley indicates C~ Camp Sites (Boat Access) 75 Units 75 Units

that it ranks, favorably in comparison with other projects C;
Camp Sites (Auto& 50 Unite 50 Units i00 Units

being recommended in the Delta. It is recommended that the
Boat Access)

P
project be acquired with State Park Bond funds, or State                          Picnic Sites (Boat Access            40 Units       150 Units 190 Units

P
Bond funds used on a matching basis with PL 88-578 funds or                      Picnic Sites (Auto Access)           80 Units        60 Units 140 Units

G
other funds made available through the capital Outlay Ac-

Group Area 1 Each 1 Each

quisition Budget and!or special legislative appr0Priati°n"
General Parking 230 Spaces 230 Spaces

A five-year development program should commence Launching Ramps 4 Lanes 4 Lanes

immediatelyupon acquisition of the project. Complete
Bicycle & Hiking Trails 4.5 Miles 4.5 Miles 9 Miles

development of the project could probably be accomplished

within twenty years of the beginning of the development It is recommended that the Division ofBeaches and Parks admin1

program. It is assumed that development would be ~argely ister the project as a State Recreation Area.

financed by the Division’s Capital Outlay Construction Budget.¯ Table 20" summarizes the facilities and costs of all four

Delta projects.



TABLE 20
SUMMARY OF FACILITIES

DELTA STATE PARKS AND RECREATION AREAS                                                                                                                                    CHAPTER V~I.    FISH AND WILDLIFE

DELTA COSUMNES FRANK’~ TRACT OLD RIVER
MEADOWS RIVER     & ADDITIONS ISLANDS        TOTALS 3_~S Wildlife Preservation and Manaqement Areas

Acres 1,265 3,450 4,8003 980 10,495 495

Waterways 14 16 7 9 46 46
Only small remnants of the historic Delta tidal¯

(Miles) (Plus 3310 marsh remain today. Most of these remnants take the form
acre lake)

FacilitiesI of non-leveed channel islands which are scattered throughout

Beach2 1.5 2.5 3.0 0.5 7.5 7.5 many of the Delta waterways. These unreclsimed islands are

(Acres) also called "tule berms" and "waste islands". They always

Picnic 210 340 425 330 1,305 305

Units support dense plant growth as long as they are not molested

Camp 245 510 550 175 1,480 ,480 by man. These islands and their dense vegetation provide

Units the highest quality of nesting, roosting and escape cover
Parking 180 490 430 230 1,330 ,330

Trail 10.5 30.0 18.8 9.0 68.3 68.3 in the Delta for many species of wildlife including game

(Miles)
birds, perching birds, wading birds, marsh birds, birds of

Launching 2 1 4 4 11

Ramps
(Lanes) areas of the. Delta are those meandering waterways that

Annual visitor 327,255 850,000 750,000 350,000 2,277,255 ,255 contain an abundance of non-leveed channel islands.

Days (20 years)

Cost_.._~s
Natural Areas

Total Acquisi- $3,032,000 $8,022,000 $8,136,000 $4,261,100 $23,451,100 .,100
Truly natural areas in the Delta are rare since

tion & man has altered most of the channels by dredging materialDevelopment

Annual Net $82,378     $81,440    $110,165     $65,250
$339,233

from the bottom and piling it upon the adjacent banks to

Operation form levees. The term "natural" as used here is a relative

measure of wilderness that a waterway area possesses when
i Includes picnic and camp units accessible only by boat.
2 Designated beach only. Informal beach use throughout, compared to other areas. This "natural" aspect is present
3 Includes 3600 acres of existing State Recreation Area.

if the waterway has a meandering cours~ and there is an
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abundance of wild vegetation in the form of trees, shrubs, Groups of non-leveed channel islands in specific

weeds, grasses, vines and emergent aquatic plants on: i) the reaches of Delta waterways and certain other islands of

waterward side of the levees, 2) waterward harms, and 3) non- special individual value must be preserved if their scenic

leveed islands in the channel or, 4) any combination of these beauty and wildlife resources are to be passed on to future

three, generations. Individual islands of special interest are:

Natural areas provide the necessary denning, I) the island in the South Fork Mokelumne River just north
nesting, roosting and escape cover essential to a multitude of Sycamore Slough. This island is a nesting and roosting

of wildlife species. The overhanging boughs of trees and area for black-crowned night herons. 2) Brown’s Island,

shrubs and the tidal-washed vegetation on islands, berms and near Pittsburg. This is one of California’s largest heron-

marshes provide a continuing supply of decomposing plant rieso The only other heronry of comparable size is the San

material called detritus. Detritus is one of the major "first" Luis Island heronry in the San Joa~uln Valley. A 1963

links of a food chain for fish and other aquatic life. A survey listed 600 herons of four species with approximately

"natural" area in the Delta, therefore, is usually endowed R00 active nests on Brown’s Island.

with a rich fish and wildlife resource or at least the

potential for such a resource. Combine the aesthetic Rec°mmgndati°ns

beauties of a meandering, tree-lined waterway with an abun- The following lands should be acquired for public

dance of fish and wildlife and you have the environmental
ownership and.designated as "Natural Areas". They should

serenity necessary to sooth the frustrations of man and
be managed for’the preservation of fish, wildlife, and an

atmosphere of serenity and scenic beauty. Where the Depart-
beast. To preserve this atmosphere of serenity, it is essen-

ment of Fish and Game is recommended as the managing agency,
tial that man restrict his activity in such an area to

operation and maintenance would consist of the necessary
passive rather than to active forms of recreation. These

may include such activities as hiking, wildlife observation,
posting and patrol. Natural areas are shown on Plate 2 and

slow boat cruising, and fishing. Besides passive recreational
designated as "Fish and Wildlife Areas".

i. All of the channel islands and adjacent levees
use, natural areas provide ideal !ocations for historical

and biological studies,
in that portion of Old River bounded by Coney

and Union Islands. These should be managed

by the Department of Fish and Game.



2. All of the channel islands and adjacent levees                                  Protected Use Areas

Latham slough (east of Mildred Island).                                                    Several areas in the Delta possess the environ-in

These should be managed by the Department of                                    mental characteristics that are necessary for the provision

Fish and Game.                                                                           of extended periods of visitor recreation activity. These

3. The unnamed island in the South Fork                                            characteristics include such desirable features as: l)

Mokelumne River just north of Sycamore                                         protected anchorage against wind and waves, 2) rendezvous

Slough. This should be managed by the Depart-                                  area for boat camping, and 3) riparian vegetation that

ment of Fish and Game.                                                            provides excellent wildlife habitat and scenic values. Such

4. All of the channel islands, adjacent levees,                                    locations should be designated as "protected use areas".

and marshes in Lindsey Slough. This could be                                These "protected use areas" will provide a zone of compro-

a possible feature of the proposed Nort~ Bay                                    mised values~ use% and development between the undeveloped
Delta wilderness as represented by the "natural areas" and

Aqueduct.                                                                           the more completely developed "intensive use areas".

5. Brown’s Island, near Pittsburg. Preferably,

the entire island should be designated as                                       Recommendations

Protected use areas should be controlled anda heron sanctuary, and proposed legislation            .~

to give state protection to the area should                                    operated as public or private recreation and park units in

be prepared by the California Department of                                    such a manner as to permanently preserve most of the en-

Fish and Game. If, in tim~ other recreational                                  vironmental characteristics of the areas. These areas should

uses are deemed compatible and necessary,                                       include the water and all levees, water-side berms and chan-

~human use of the island should be rigidly                                       nel islands as described. Protected use areas are shown on
Plate 2 under the classification "Fish and Wildlife Areas".

confined to the western half of the island,
The following are recommended as protected use areas:

thus preserving the eastern half as an
i. That portion of the Sout~ Fork Mokelumne

inviolate heron sanctuary.
River between Terminous and New Hope

Landing
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3. Sycamore Slough                                                                     a semi-wind protected water area that is heavily used by

4. Disappointment Slough between Honker Cut                                   recreationists for water skiing in the summer, waterfowl

and shima Tract                                                                     hunting in the fall and winter, and boat cruising, fishing,

5. Potato Slough                                                                   and wildlife observation in all seasons. The land area

6. Nearly all of the non-leveed channel islands in                           of Lower Sherman Island is composed of the remnants of the

the San Joaq~in River, Old River and Middle River.                        original levee system, a tidal marsh and some spoil

~t~te Wildlife Manaqement Areas                                                               deposition sand dunes built by adjacent channel dredging.

These areas and their wild vegetation support good populationsThe only state owned and operated wildlife manage-

of waterfowl, shore birds, marsh birds and cottontailment area in the Delta is Lower Sherman Island. This island,

located at the forks of the Sacramento and San Joaquin                                   rabbits. The intertidal zone supports an abundance of cray-

Rivers, was an approximately 3,200 acre leveed agricultural                               fish. These crayfish are an important food item of fish,

tract until the early 1900’s when the levees broke and it                               birds and furbearing mammals. The abundance of crayfish

was flooded. Lower Sherman Island is now state owned and                                shells under the trees of the nearby Brown’s Island Heronry

operated by the Department of Fish and Game as a non-                                     is an indication of the importance of this food resource

intensive wildlife management area. "Non-intensive" as used                              to the hundreds of herons and egrets that nest and roost

here means that the area is allowed to remain in as natural                              there.

a condition as possible. The intensive environmental controls                                        The present recreational use of Lower Sherman

such as employed on most state waterfowl management areas                                Island is heavy. There is a rapidly increasing demand and

and federa! waterfow! refuges are ~ot employed at Lower                                     need for similar recreational facilities. There is the

Sherman Island. Approximately one-hslf of the island’s                                     immediate necessity of preserving fish and wildlife habitat.

surface is flooded. Through numerous levee breaks, this                                   Also, there is a need for a demonstration are~ for the

flooded area is connected to the adjacent navigable waterways                           integration of agricultural practices and wil~life habitat.

providing public access by boat. The main body of water                                   Therefore, additional state wildlife management areas are

in the flooded area, which is called Sherman Lake, provides                                needed in the Delta.



Recommendations 3. Paradise Cut - this is a flood water ~o~

Three areas are recommended for ownership in fee by by-pass between the San Joaquin River ~,

the State as wildlife management areas to be developed and managed and Old River. It lies along the south

by the Department of Fish and Game. Wildlife Management areas are side of Stewart Tract. There are

delineated on Plate 2 and designated "Fish and Wildlife Areas". approximately 850 acres of floodway

These three areas ares unleveed lands and channels. Some of

i. Big Bresk - this is a flooded island similar the lands have been cleared of wild

to Lower Sherman Island except that the only vegetation and are farmed. This area

exposed land is the remnants of the levee system, should be operated as a non-intensive

Sedimentation has made the water shallow and future wildlife management area.

spoil deposition will hasten the land building

process. Thus, the area is progressing towards a
Other Areas

tidal marsh similar to Lower Sherman Island. This
There are a multitude of undeveloped non-leveed

¯ area should be operated as a non-intensive wild-
channel islands scattered throughout the Delta’s waterways

life management area.
that are not included in specific recommendations for

2. A suitable area should be selected in the Delta
i) state parks, 2) natural areas, 3) protected areas, or

of approximately 1,000 acres to serve as a public
4) wildlife management areas. These channel islands and ~.

hunting area and a demonstration area for the their growths of wild vegetation provide important wildlife

coordination of agricultural prsctices with wild- habitat, a source of detritus for the food chain and much

life habitat. As a compatible use, this area
of the existing Delta waterway beauty.

should be made available to the University of ’ ~
Recommendations

California for the operation of an experiment " ~

station testing peat soil subsidence control and All of th~ undeve!oped, non-leveed channel islands

land building techniques,
not included in other specific recommendations should be

considered for public ownership for the preservation of their

abundant wildlife, scenic and recreational values.
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Wildlife and Recreation as a Delta Farm Crop
"New reclamations could be drained by gravity

Fish and game are produced and harvested as a farm                             almost immediately after levee breaks; the present below

crop in many psrts of the country. This resource is either .                            sea level basins must be pumped out. Such costs and the

part of the landowner’s rotation crops or the principle                                     expense of restoring levees and land improvements have

land product, with limited livestock grazing or grain produc-                           prevented the recovery of Frank’s Tract from its 1938

tion as secondary crops,                                                                             flooding."

In many parts of the Delta area, wildlife farming                                         Researcher Walter Weir2 of the University of

and recreational pursuits can become a principle and pro-                                  California found the subsidence rate of deep peat soils

fitable land use. Many of the islands are subsiding at                                  to be about three inches per year, with no indication

such a rapid rat~, it is becoming difficult to carry on                                  that the rate is decreasing.

intensified farming practices. With increasing subsidence,                                            Oxidation and burning are ,two major factors

levee and land maintenance costs for row crops go up.                                       causing the peat to subside. Burning of peat lands,

Rising labor and machine costs also cut into the farmer’s                                  for whatever purpose, is one of the most destructive

profits.                                                                       ¯                   practices in this area.

F. E. Broadbent3, following Weir’s studies,
Land Subsidence -. A Deleterious Condition                                 i/

Researchers predict dire results unless steps are                               recommends as a means of conserving these soils, that

taken to reduce or halt the subsidence. John ThompsonI                                  consideration be given to management for pasture. This

ststed "Dissipation of the organic matter is an especially                                would maintain the soil in an undisturbed condition with

serious situation because the parent material, peat, is a                                 a high water table, and an extensive fibrous root system

nonregenerative resource. Assuming no public aid, it is                                   would contribute substantially to the organic matter of

conceivable that the exhausting peat will cause land to                                    the soil. At a time of surplus food, Delta lands probably

subside to the point where drainage and levee maintenance

cost will make continued operations impractical.
2 Walter w. Weir, June, 1950. Subsidence of peat lands

of the Sacramento-San Joaquln Delta, California -

1 John Thompson, December, 1957. The Settlement Geography                                  Hilgardia, Vol. 20, No. 3, U of C.
of the Sacramento-San Joaquin Delta, California. A                                      3 F. E. Broadbent, February, 1960. Factors Influencing
dissertation for the degree of Doctor of Philosophy in                                     the Decomposition of Organic Soils of the California
Geography - U of C - microfilm.                                                                  Delta - Hilgardia, Vol. 29, No. 13 - U of C.



should be taken out of intense agricultural production and                                            Land subsidence can be retarded by planting

preserved. The land could be reclaimed at a later date when                               alfalfa, permanent pastures and other less intensified

food is not in surplus. Preserving the land in a condition                               crops. The development of wildlife habitat and establishment

of year-round wildlife habitat would help to arrest subsi-                                  of a recreation preserve will not only benefit the land,

dence. Experiments in land building could also be tried,                                 but bring a profit to the owner as well.

In an interview with Allan Carlton, University of
Wildlife Recreation and Aqriculture

California Coordinator of Peat Soil Conservation and Dust
The Delta area is ideally located for production

Abatement, he expressed concern that unless an active
of fish and game. Pheasants, doves, quail, geese, ducks,

program is developed to halt subsidence, lowlands will
frogs, striped bass, catfish, black bass, crappie, sunfish,

eventually be inundated. The University of California is
shad and sturgeon are found wherever their proper habitat

making detailed soil subsidence studies. The establishment
conditions exist. The region is close to densely-populated

of a University Field Station on peat lands would benefit
urban areas, people seeking and demanding outdoor recreation

the program. Detailed investigations of the abatement of
are familiar with the many water channels and highways that

peat soil subsidence and techniques of soil building could
criss-cross the Delta.

best be done on state owned land where the continuity of
The hunter, fisherman and outdoor enthusiast is

land management practices could be assured. The establishment
willing to pay for his recreation. On licensed pheasant

of such an experiment station on one of the wildlife manage-
clubs, hunters will pay from $240 to $300 for

ment areas recommended by the Delta Master Recreation Plan
membership. Waterfowl shooters will pay $300 to $400 a

¯ might well be a compatible multiple use for the presersa-
season for double duck blinds. Fishermen and nature enthu-

-tion of Delta resources.
siasts are wiliing to psy $.50 to $2.00 daily user fees for

As land subsidence increases and the water table
access to fishing and picnic areas.

rises, it becomes more economical to produce wildlife crops
It is understandable that a Delta landowner may

than row crops. Eventually, wildlife and recreation can be
resist the thoughts of opening his land to hunters and other

expected to equa! or exceed agricultural crops.
recreation-seeking people as he may have.had bad experience
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with a few irresponsible recreationists in the past. Managing to

pheasants, ducks and fish as a farm crop may have not occurred Details of private land operation for fish and
~

to him before. Surely, he felt a little uneasy as he tried wildlife-oriented recreation will be found in the Appendix (D

a new crop such as tomatoes or safflower for the first time. of this report entitled "Sacramento-San Joaquin Delta Master

By seeking information from his farm advisor, soil censer- Recreation Plan - Fish and Wildlife Aspects"

vationist and neighbors, he learned the method to raise
~con~nendations

~uch crops.

In a similar m~nner, through available technical The Department of Fish and Game should accelerate

assistance and sound m~nagement, he can also produce wildlife their cooperative programs with other state and federal

and develop part or all of his land into a paying recreation agencies to provide landowners with technical assistance

area. for the development of wildlife habitat and outdoor recre-

Land.owners and farmers can receive technical ation on private land. Greater effort should be m~de to

assistance from various public and private agencies such as: _~ encourage Delta landowners to develop an outdoor recreational

California Department of Fish and Game, U. S. Soil Censer- program on their lands.

ration Service,. University of California Agriculture Extension This segment of the Delta Master Recreation Plan

Service, County Farm Advisors, Sporting Arms and Am~unition urging landowners to develop wildlife habitat and outdoor

Manufacturer’s Institute, Olin Mathieson Chemical Corporation recreation should be published as a separate and detailed

and private wildlife consultants, bulletin for public distribution.

Farm and wildlife recreation plans can begin by                                     Access for Fish and Wildlife Oriented Recreation                        ~

integrating licensed pheasant clubs and/or waterfowl shooting

grounds with other~ field crops or simply maintaining or In order to use and enjoy fish and wildlife,
~

enhancing wildlife ~abitat on poorer soils on the farm. As people must be able to get to these resources. When

experience is gained, land areas can be developed into California became a State in 1850, Californians had legal

complete year-round multiple use recreation areas, access to all of the undeveloped Delta lowlands and all

of the tidal waters. Since there was very little recla-

enjoyed the ultimate in public access in the Delta for a
-178-
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few years. This was the result of the common law that upon                              for cars to atop along the public roads. Those stopping

a state’s admission into the Union, the state acquires title                            places that exist appear to be there by accident. The

to the navigable waters within its territory, and to the                               public can drive mile after mile on public roads that

land underlying such water up to ordinary high water mark                              parallel public waterways, yet they are trespassing on

(California Civil Code, Section 670 provides in part: "the                            private land if they attempt to cross the 50 foot strip

State is the owner of all land below tide water, and below                               separating these two public rights-of-way. There are many

ordinary high water mark, bordering upon tide water within                             public bridges in the Delta where public roads cross public

the State; ...").                                                                              waterways, yet there are no provisions for parking or for

During the 1860’s, 1870’s, and 1880’s, the Delta                               any interchange between these two rights-of-way.

lowlands became private land. Not only was public access

to the tidal marsh lands eliminated by reclamation levees,                              Recommendations ¯

but also a multitude of tidal sloughs were closed off.                                                 The public road system should include parking

facilitiea at strategic locations and provide interchanges
Present Waterway Access

between the public roads and public waterways where these
With a few exceptions, the tidal navigable water-

two rights-of-way cross.
ways of the Delta are well defined. This remaining network

of navigable waterways has preserved a degree of public access                                      The Department of Fish and Game should actively

not usually found in areas of intensive row crop agriculture,                         participate with the Department of Parks and Recreation
in its development of a staged plan for auto and aquatic

Present Road Access                                                                                parkways.

The public road network in the Delta has done little

to enhance fish and wildlife-oriented
Bank Fishinq

recreation. These
roads, like the levees are a shining example of single purpose                                      Bank fishing is a popular form of Delta recreation.

It supplies a very sizable amount of food for the table as
design.

The Delta, with its fauna, flora, and unique                                   well as the sport recreation in the form of white catfish,

topography, is rich in scenic value, yet there are few places                          striped bass, black bass, various sunfishes, shad and an

occasional sturgeon. Bank fishing is the last major form



of recreation in the Delta that is done mostly on a trespass                            Boat La~nchinq Access

basis. The bulk of the bank fishing areas that are now
Many of the Delta waterways have commercial boat

used by the public could be c!osed legally if the landowners
launching facilities at reasonable rates. A few public

or the Reclamation Districts so desired. Without provisions
boat launching facilities exist. These public facilities

for legal access to levee banks, the future of bank fishing                           are Wildlife Conservation Board facilities operated by

in the Delta is doomed to be restricted to a few over-
local governmental agencies at Clarksburg, Rio Vista and

crowded public lands. The problems that create this
Stockton, and State Division of Beaches and Parks facilities

unfortunate situation are the ever-increasing demand for
at Brannon Island State Park. The great number of boat

more bank fishing, the increasing litter, the lack of parking
owners impatiently waiting to launch or load their boats

facilities and levee erosion from trampling created by bank
at the various .facilities during the spring, summer and fall

fishermen.
attests to the need for additional launching facilities.

Recommendations                                                                                                  Once in the water, the larger and faster boats

are able to travel long distances to reach favorite fishing
Levees that are recommended for public ownership

or wildlife observation grounds. The owners of low horse-
by the Delta Master Recreation Plan should include access

power smaller boats are denied access to much of the good
for bank fishing, and other recreational activities connected                            fishing waters or scenic areas of the Delta simply because

with the public waters. Such access

be open to t~e motoring public if such use would either

degrade the levee as a flood control structure or impair                                 Recommendations

the use of the levees or berms as recreational and wildlife
i. Encourage deve!opment of commercial boat

habitat areas. Foot access or boat access by the public as                                                launching facilities for trailer borne

indicated will, in many instances, better serve the multiple
ōr large boats in areas compatible with

use concept of a particular section than would car access.
land and water use recommended by the

In any event, some type of public access should be made
Delta Master Recreation Plan.

available on all possible lands adjacent to the waterways.



~ TO fulfill the needs of both farmers and sportsmen,2. In areas where private enterprise does not

controlled hunting systems were tried by both state andmeet the demand, federal, state and local

agencies should fulfill the need for addi- .~ private interests, The cooperative hunting area program

: was ~tarted in 1949 by the Department of Fish and Game totional launching facilities.

provide pheasant hunting on private land. In the same3. Governmental agencies should provide parking

and walking facilities to allow recreationists year, the first community hunting area was operated by

with car-top boats to get to the smaller, more local interest. Licensed game bird clubs, or licensed

wind-protected public waters., pheasant clubs as they are now called, began in 1939 in

.~.~ California as a private enterprise operation.
Huntin~

Prior to World War II there was enough unposted ~ ~"~i
,State cooperative Hunting Areas

pheasant habitat to handle the pheasant hunters of Cslifornia.

Good waterfowl hunting areas were more difficult for the
~ -~~i cooperative pheasant hunting srea was operated in 1949

unattached hunter to find;~however, there were many areas .~ !’~ .
~! ~ (the first year of legislative enactment of regulstions

of medium quality waterfowl hunting available on private ~:~

land just for the asking,
ii.~ !;~

providing for cooperative hunting operations). The next

A sudden reversal of this situation occurred soon
increased until 1953 when seven co-ops were operated. A

after the war. This was the result of California’s rapid
c~? ~j~.’, decline in co-op numbers began in 1956 when six were operated

population increase and a tremendous increase in the number
in the Delta. This decline has continued with the 1965¯ ~;, ~ ’,

of sportsmen. The growing army of sportsmen with more
season’s operation including only three Delta co-ops.

leisure time became somewhat of a general nuisance to many
The co-op program was highly popular with pheasant

farmers. Additional hunting pressure was created on the .....
hunters and landowners in its early years. The success of

remaining open land as more and moreland was posted and
the program, as far as landowner acceptance, w~s principally

c!osed tot he public.
based on three aspects: i) Department of Fish and Game

control of the number of hunters using s given area~ 2) closed

zones to protect standing crops, livestock, and buildings~ and
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3) a restricted zone feature which allows the farmer and his in the rest of the stere. During the 1964-65 licensed

friends to have a portion of his lands for their own undisturbed pheasant club season, twenty-two of these clubs were in
hunting,

operation in the Delta. They provide an exclusive type

.This program, and its attendant l~w enforcement, has                          of recreational hunting for a limited number of hunters

gone a long w~y in solving the trespass problems of the Delta per acre.
landowners by gradually changing the historic public concept

that trespass hunting was morally acceptable, even though illegal. ..Duck Clubs

In the beginning, co-ops were attractive to landowners because
During the 1964-65 waterfow! season, a known

they solved their trespass problems. As these problems diminished,
minimum of 159 private duck clubs were in operation on

landowners became more reluctant to participate, which accounts
approximately i~,000 acres in the Delta. Other than the

in part for the present decline in the number of co-ops,
public waterways which supply a relatively poor grade of

Community Pheasant Hunting Areas pass and decoy shooting, the public is limited to the state-

owned Lower Sherman Island for waterfowl hunting in the
Community pheasant hunting areas have never been tried

Delta. There is a real need for public waterfowl hunting
in the Delta. This program could supply a vast amount of pheasant

areas in the Delta. The proposed 6,000 acre (approximately)
hunting recreation in the Delta. It would compete directly with

. national wildlife management area in the Yolo By-pass is
the co-op hunting program offered by the Department of Fish and

a recommended feature of the Bureau of Reclamation’s
Game just as it has in the Sacramento V~lley. This may be                                Sacramento River Division

desirable if the number of co-ops continues to decline and as
As proposed, this federal area would provide some of the

long as the seasonal permits continue at the present reasonable
needed waterfowl huntin] recreation for the public.

i~ rates of $7.50 to $i0.00 per hunter, per season.

Recommendations
~ Licensed Pheasant Hunting Clubs
¯ ¯ i. The Department of Fish and Game should review

There has been a steady increase in the number of
and analyze the co-op program in the Delta in

licensed pheasant clubs in the Delta just as there has been
light of present and future needs of the

landowners end the sportsmen.
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2. Controlled hunting can and should be expended
CHAPTER VIII. WATER RESOURCES AND

in the Delta on the three proposed wildlife RELATED DEVELOPMENT

management ereas, and on private lend through

pheasant hunting co-ops or similar programs. Severel major Delte water resources and related

projects are now in the plenning stages. Each of these

projects can meterielly benefit the Delta’s recreational

resource. The recommendations thet follow are mede with

that objective.

The waterway use plan presented in Chapter III

should be conceptually followed in any future water

resources or releted development programs. Extensive

recom~nendations concerning levee construction and

maintenance ere made in Chepter IV and these recormnenda-

tions should be adhered to wherever appliceble.

Peripheral Canal and Clifton Court Forebay

The stere Department of Water Resources hes

edopted the Peripherel Canel concept to serve as the

Delta Facility of the State Weter Project. The U.S.

Bureau of Reclemation is seeking federal authorization

in order to participate in the design and construction

of the Peripheral Canal. Thus, the Peripheral Canal will

become s joint federal-State project serving both the

State Water Project and the Central Valley Project. At

the present time, s joint federal-Stete alignment task

-188-                                                          force is studying various alternatives for canal alignment.



Clifton Court Tract will be converted into a forebay The State’s Delta Pumping Plant is scheduled

reservoir to smooth out fluctuations in pumping at the Statels to begin operation, to a limited extent, in 1967 with

Delta Pumping Plant. Supplemental storage outside the canal minimal diversions across the Delta. The Peripheral

will be needed in order to make offpeak pumping at the Delta Canal will be ready for operation in 1974.

Pumping Plant feasible. The Clifton Court Forebay will be The State has the authority and technics1

constructed and operated by the State. capability to design, construct, operate, and maintain

The Peripheral Canal will be hydraulically isolated the Peripheral Canal. However, in the interest of further-

from the Delta. This unlined canal will extend from the ing a joint venture, the State has tentatively agreed

Sacramento River near the town of Hood and skirt the De!ta’s thst the U.S. Bureau of Reclsmation will design and

eastern edge past Stockton to the State and federal export construct the project.

pumping plants near Tracy. " Following construction, the State has proposed

Fresh water releases to be made into Delta channels that the Peripheral Canal be physically operated and

will repel salinity, protect and enhance the fishery, and maintained by the State. The’federal-State San Luis

provide water quality control for local water supply. Project, to be opersted by the State after construction

The canal will be approximately 43 miles in length by the Bureau, establishes a precedent supporting thi’s

and will have a width in excess of 400 feet. The Peripheral position.

Canal’s capacity at its intake will be about 21,800 second- operstion and maintenance of the canal will

feet, 10,300 second-feet of which will meet the State export include operating and maintaining the headworks, the fish

demands. Environmental control release facilities to the facilities for preventing migrant fish from entering the

Delta channels will have a combined capacity of 5,400 second- canal and the pumping plant, the environmental control

feet. structures along the route of the canal for controling

At its southern extremity the canal will divide into water releases into Delta channels, and will also include

two branches. The south branch will proceed to the Bureau of monitoring water levels and flows in the canal, as well

Reclamation’s Tracy Pumping Plant and the west branch will as monitoring water quality in the Delta. Operation and

terminate at the clifton Court Forebay of the State’s Delta maintenance of the several recreation areas proposed

Pumping Plant. along the csnsl route, and patrolling and maintaining

the canal and its banks will also be an important function.



Preservation and enhancement of the Delta fish snd recreational shortages, a whole array of new recreetionel
wildlife were prime considerations in selecting the Peripheral

opportunities will become svailable, such as swimming,
Canal over the other plans. Management of fish and wildlife

fishing, picnicking, water skiing, boating, camping and
resources is a prerogetlve of the State of California.

riding and hiking.

While the Peripheral Canal provides the opportunity Initial recreation demand after construction of
for protection end enhancement of the Delta fishery, it must

the proposed Peripheral Canal is estimated to be about
be operated in a manner to provide a suitable Delta environment

1.25 to 2 million visitor-days per year. This estimate
if such opportunity is to become a reality,

is based on the expected increase in recreation demand

The State has already invested more than $1 million from 1963 to 1974. Initial facilities should be developed

in biological and engineering studies in order to learn what to meet this demand.

environmentalrequirements are needed, and these investigations Recreation use at the Clifton Court Forebay was

are continuing. These investigations will be further continued estimated partly on the basis of the proposed facilities
with periods of testing when the Peripheral Canal begins operat-

to be installed snd partly by the expected useful length
ing, and modifications and adjustments will be made as necessary,                        of the recreation season. Initial developments should

Opportuni.ty for Recreation Development

demands.
DeveloPment of one of the State’s most important                                              ~Even though a program of access, parking, and

resources and the physical opportunity for satisfying recre-

ation demands in the Delta will become available with the
immediately, the increasing recreation demand will remain

construction of the proposed Peripheral Canal and Clifton
fsr ahead of any reasonable development programs.

Court Forebay. A total of about 5,000 acres of new water sur-
Therefore, immediate use can be expected of any of these

face will become available, facilities to be installed at the Peripheral Canal and
One of the important benefits to recreation will                                 Clifton Court Forebay.

be the opportunity for relieving the Delta’s critical recre- In developing a concept for recreation develop-

ation shortages of access, parking and beaches. In addition
ment for the Peripheral Canal, it was necessary to examine

to providing the opportunity for relieving critical and other the capacity of the canal and its right-of-way to support

the expected recreation demand. It is apparent that the
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canal, alone, will not support the expected demand.
The proposed Clifton Court Forebay will provide

TO provide the additional recreation development
a great opportunity for development of beach areas and

.necessary to meet the expected demand, a concept of cluster
facilities for swimming, picnicking, boating and water

or node development of facilities appears to be most favorable.
skiiDg.

Under the cluster concept, on-canal recreation areas and off-

canal recreation areas at natural slough or river crossings ~ecorm~endatio~s

could be developed to provide facilities for swimming, fish-
It is recommended that sdvanced planning, design

ing, picnicking, w~ter skiing, boating and camping. Water
and construction of the Peripheral Canal and related

access into the canal via boat locks could be included if
facilities give adequate consideration of the foregoing

economically justified, and if compatible with other purposes
conclusions.

of the canal.
Recreational facilities should be operational

Location of initial clusters should be selected on
at the time the project goes into operation and initial

the basis of access from both land and water, proximity to
recreational facilities should be adequate to accommodate

population centers, existing vegetative cover and areas of ¯
the expected use during the first ten years of project

heavy recreation use where facilities are lacking. As recre-
operation.

ation use increases, cluster size could be increased and
Since it has been proposed the Peripheral

additional .clusters could be developed.
Canal will be a federal-State joint-use fscility, probably

In addition to the development of centralized recre-
constructed by the Federal Government and operated

ation areas, a system of trails and facilities for hiking,
maintained by the State, State law and policies regarding

bicycling, horseback riding and incidental day-use could be
recreation cannot be directly applied. The State

developed along the canal. At the northern end, such a
Departments of W~ter Resources, Parks and Recreation and

system would connect with the trail system contemplated by
Fish and Game should continue to make every effort in

the County of Sacramento, along the Cosumnes, Sacramento and
seeing that facilities developed for the project will

American Rivers. At the southern end, the system would con-
meet the expected demand in a manner satisfactory to the

nect with the trails to be installed along the california
State’s interests.

Aqueduct and the eastern edge of the trail system contemplated
Since it has been proposed the Clifton Court

by Contra Costa County. All of the trail systems proposed in
Forebay should be constructed as a Stste-only facility,

the State Park System recommendations of Chapter vI could be                  ~.

linked by a Peripheral Canal trail. -195-
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planning for recreation, along the recommendations set forth The Stockton deep Water ship channel also
in this report, should be csrried out jointly by the State

presents an opportunity for considerable recreation
.Departments of Water Resources and Parks and Recreation forth- enhancement. This hss been reCognized by the Corps and

with and ~ccording to the provisions of the Davis-Dolwig Act. much.of the recreation potential of the project has

It is further recommended that a recreation committee been incorporated into the project design in their report
be appointed to assist the State and Federal Governments in titled "Review Report on Navigation - San Francisco Bey

carrying out advanced planning studies and to assist in develop- to Stockton, California, Appendix D - Recreation, Sep-

ing design and operating concepts. This sub-committee should tember 1963". The details of their landscaping plans
include, but not be limited to, representatives from Federal, will provide the opportunity for the preservation and

State and local governmental organizations having interests enhsncement of scenic beauty and wildlife habitat.

in recreation and fish and wildlife. The False River Cut-off portion of the proposed

Sacramento Deep Water Ship Channel and
Stockton ship ¯channel offers an ideal opportunity for

Stockton Deep Water Ship Channel combined State-federal participation of the Frank’s

The U.S. Army Corps of Engineers have completed the                             Tract State Recreation Area as noted in Chapter VI of
¯

Sacramento deep water channel and propose to dredge and shorten this report.

the Stockton deep water channel via the False River cut-off. ~ecommendations
The banks of t~e Sacramento 4eep water channel offer an excellent

opportunity for a beautification program, for public access It is recommended that these projects give

for bank fishing and upland game hunting and for the develop-
full consideration to existing scenic and wildlife resources

merit of wildlife habitat. As it now exists, this new navi-
and that these resources be protected and/or restored, if

gation channel is a huge ditch that is bleak and uninspiring,
lost due to project construction, and that public access

It lacks public sccess and is almost devoid of recreational
be provided to these projects.

opportunity although considerable potential exists all along The Department of Parks and Recreation and the

U.S. Army Corps of Engineers should coordinate their
its many miles of banks. The Sacramento-Yolo Port District

and the Corps of Engineers should jointly re-examine the
studies so that realignment of the False River C~t-off

recreational potential of this ship channel,
can permit implementation of both the State’s and Corps’

proposed projects.
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The proposals for recreation development proposed
.Recommendations

by the Corps in the Army’s report on navigation as noted above

have been considered in formulating this master plan and are The State of California should work closely

endorsed .and recommended in concept, with the Corps in formulating a future flood control

project. Considerations should be made relative to
Future Flood Control Projects

wildlife needs and preservation, location and magnitude

The U.S. Army Corps of Engineers if presently of recreational facilities and levee maintenance and right-

conducting an investigation to determine feasibility of provid- of-way requirements.

ing flood control works in the Delta. Such a project would

involve levee rehabilitation on levees now classified as non-

project levees.’~

The Corps is considering the recreational and

wildlife opportunities associated with the concept being

developed. Opportunities exist for incorporating recreation

into such a projectand the creation of any new recreation

areas should be consistent with the waterwey use plan presented

in Chapter III of this report.

Recommendations for new levee construction and                                                      ¯

maintenance practices are made in Chapter IV and these concepts

should be thoroughly evaluated and considered prior to final

formulation of future flood control projects.

Future flood control projects must give full considera-

tion to existing scenic and wildlife resources and these

resources must be protected. In the event these resources

are lost due to construction of future projects, then provision

should be made for restoring these resources.
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